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KEYBOARDS 

SPECTRUM REPLACEMENT 

THE 68FX2 




ONLY 



£39-95 



INCL. 



WE ARE NOW ABLE TO OFFER THIS 

TRULY SUPERIOR KEYBOARD AT 

THIS EXTRA SPECIAL PRICE £39-95 

THIS KEYBOARD IS FANTASTIC 

ITS FEATURES INCLUDE: 

* FULL SIZE SPACE BAR 

INDIVIDUAL GOLD PLATED KEY- 
SWITCHES 

*SINGLE ENTRY KEYS INCLUDE 
FULLSTOP, SHIFT LOCK, EX- 
TENDED MODE. COMMA, FULL- 
STOP, EDIT DELETE BREAK, 
MINUS. *, RUN DIVIDE AND 
CURSOR CONTROLS 

•1/4 THICK PLASTIC CASING 

'SIMPLE STEP BY STEP 
INSTRUCTIONS 

ALL FOR THIS UNBELIEVABLE 

PRICE OF 39-95 

WE STILL HAVE SOME 68FX1 LEFT 
THESE ARE AS ABOVE BUT WITH- 
OUT EXTENDED MODE. DIVIDE 
COMMA + MINUS ON SINGLE ENTRY 
KEYS ONLY 

£20-95 

+ 2-00 P&P 



LIMITED STOCKS 



JOYSTICK 
INTERFACES 

FOR THE SPECTRUM 

THE ULTIMATE 

THE FOX PROGRAMME 

JOYSTICK INTERFACE:- 

SINCLAin USER 

FESnUARY ;)*4 

^tvrldn Biw Befell Lntf«fK4 

on *» m«f**l Id uh" 

9liNCtAl(l MSCn ANNg^AL ttU 

'AT t2t.K lh« tnttilact li 

2K COMPUTING JANU,ARY IfU 

"On* dI )h« vasJcit 10 tH*. 
0*1 my tppimH' 

THE FOX PnOGRAMUABLE INTERFACE - Al4 INTERFACE WITH 

* Campiflte ccmiuti th i i;ii wtth ml pfoorirni. 

* m-buitt memory 1o Kono up lo 19diN«*inn 
^mea !i4iya«l« aT orw Ikma 

* B*tt9iY baeh-vp *o no Jfl«» of mwoofy ahtr 
pMMf ott (Swntfy rvGliwg* dtirinq 1091 aa no 

> FuM CBNnq 

> rifdugh pai\ tc hinTMi axpanmHi 

* ProvHi cofnpalpthhTy wllh tfm imcrodnve 

* 9(Jil1-in fa»Mia Ram facilitv wntn Ptom tdf 

p«p»onnet lo^l kll. 




SPECIAL 
OFFER 
ONLY!! 



* Camp*libl« Milh al) Atari-lyfw joyittcM 
> CartiF>d<lt)i« wth OuHtkshal III ripid rife 

THE HSITERFACe THAT ONCE 

PROGRAMMED NEVER NEEDS 

PROGRAMMING AGAtN^ 

NO TAPES!! NO LEADS TO 

CHANGE n 

JUST FLICK THE SWITCH AMD 

PLAY THE GAME WfTH FO)C 



£28.95 

INCL. 



SPECIAL OFFER 

BUYTHEABOVEINTERFACEWITH 

THE OUICKSHOT (I JOVSTICK 

FOR OMLV 



£34-95 



OR BUY OUR STANDARD 
JOYSTICK INTERFACE 

{KEMPSTON TYPE) ^^ q|- 

ONLYtf ""O 



INCL 



WITH QUICKSHOT II 
JOYSTICK 

OR QUICKSHOT I 
JOYSTICK 



£1 5" INCL 

£13-"75iNCL 



SPECTRUM 
UPGRADE 

16KT0 48K 

(ISSUE 2 or 3 please state) 



£22-50 
JNCL. 

IN ONE 
SIMPLE KIT 



SEND NOW TO 

FOX ELECTRONICS LTD 

FOX HOUSE 

35 MARTHAM RD 

HEMSBY 

GREAT YARMOUTH 

NORFOLK NR2 94NQ 



PLEASE SEND ME;- 

6eFX2 KEYBOARD D Name 

6aFX1 KEYBOARD D Address 

PROGRAMMABLE INTERFACE □ 
Q/S II * PROG, iWTERFACE D 

STANDARD INTERFACE □ I enclose £..... 

STANDARD ♦ Q/S (ID or Debil my Barclay card/ 

SPECTRUM UPGRADE O Access 



"YOUR PROGRAMS ALWAYS REACH 
ME BEFORE ONES ORDERED LOCALLY 

(1. Sinclair^ N.S.W., Austr*ilia) 
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ii'jlutic ... np|[jj% Iteytind itilit\!.m. ti^hUHMty tmfUj^t ^ntf vitu*lty 
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manocuvrn Id lUdrri. Inittrudanm m French and Ormin, Ipo! 54Jc4tt OK. 
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i'l'vH i^rjphir^ nlJlic yilfj 1t?rl ytru mlly jrr onlhr luDlpljtf , Ha Stick. iHt^wKinl 



In thi' Ixittir oi 



Frank Bruno's BOXING 

kttatitmf fi> f'jiJik ^r.tfjri.i t^t'jii ^hi'iutOcr-H ji?i:J f>ijiiri|; jffdSTn jhcjtt< /Jm* 
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NATO ALERT^oJit^^ru 
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VVdi>4iw P.11 1 JorLi'ii. I i>r ,' p^^'^f n. ^ <^JII Ipvfl^. Up le>.^l dilfrrcnl (ih|ixliM^ mfv 
b^ ihnvrt, Hi dfirrmtnt Irnitlh dl pity. CchdpIci, honit>in|;ly rc^ititif. M4|> 
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The ARTIST 
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MICRODRIVE CARTRIDGES 
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WELCOME 




Welcome 



The sumfTief holiday season 
draws to a ciose and I find 
myself dusting off the keyboard, 
TV, printer and cassette 
reeor-fJef, (lipping \he rtiyinb arirt 
settling carefully into my chaif to 
begin writing this issue of ZXC. 

I $aid carefully beciiuse 1 am 
\n that stale, well knowrr to 
amateur sun worshippers, 
where the burnt skin still stirfgs 
and the start of peeling has pro- 
duced a terrible Itching which is 
agony to scfatchi I ought to b« 
prepared fof the British weathti'r 
by now but it sttll catches me 
out, first four days pouring rain, 
followed by a blading hoi . sunny 
tSsy wfiich draws us all out of 
doors in pure ecstafiy and makes 
us forge t Our good inter^tionS' 10 
sunbathe in c}<entie sessions. I 
spent th« r'l^ext three days 
covered in various toiions and 
with no mclinatkon to do 
anything much, except 
remember not to do ii a^aifi riexi 
year! 

8ut I enjoyed the break and 
have returrned with renewed en- 
thusiasrr^ to tacMe the tasks ot 
producing ttl« best may possi- 
ble. 

Thanks 

To everyone who asked after 
my heaJth, I really appreciated it, 
BSpeciallvas Ididnotexpectany 
sympathy and only mentioned 
my visit to hospital to add 
weight to the Ethiopian appeak 
Thanks also to all those who 
have bought the Soft Aid tape, 
the whole affair is ertough to 
restore evert the biggest cynics' 
faith in human nature Uonathon 
King excepted). 

State of Play 

Some time ago I mentioned thai 
we had a fair amount of reacfers' 
programs left from the previous 
editor's reign and I promised 
thai we'd get around to usirig 
them eventually. 

Well, we are going through 
them slowly and I go through the 
whole lot when preptiring each 
issue, so if you slill have a pro- 



gram awaiting publicdiion 
please continue to be patient, 
we'll get thete in time. 

Meanwhile . . . 

We are still on the lookout for 
those eNtra special articles and 
programs that you've written. 

To be honest, we have had 
severalutilitiessubmittedcover 
irifl a wide rari.ge of topics but if 
you have written an unusuatand 
ingenious program then we'd be 
interested in seeing it. 

Again, we have a selection of 
thie usual ^rapAcfiese'tiodge ar- 
cade games for both the ZX8 1 
and the Spectrum, most of 
which are very good. Originality 
is the key to getting a program of 
this type accepted, and if it in 
eludes machine code then we 
really are interested! So f^r 
though, we have had very few 
QL programs subniii led . 

Wargames and strategy pro 
grams are a little sparse. This is 
an area where we couid do with 
one o<r two more programs (but 
not another "lernoriade stair or 
"Kingdoms" please I. 

Of course, ALL games sub- 
mitted are iooked at and con- 
sidered, the lifne taken lO reply 
to you may vary, usually it takes 
about two weeks to reatly 
assess your submissions but at 
certiiin ttmes of the month, 
usually when copy is due at the 
typesetters, it may lakes day or 
two longer. 

Submissions 

Sending in a program to us is 

really quite simple, sll weaaicare 

three things: 

1 . A typewritten explanation 
of whet your program does, 
how it does it and operating 
ir^si rue tions Detailed 
descriptions Of any in- 
genious routines are useful, 
as are line or section break- 
downs of the program, and 
a variable list. However, 
these are not essential. All 
text should be typed and 
lines double spaced . 

2. A tape with your program 
recorded on i«, two or three 
times if possible, and 
checked that it loads back 



tnio your computer, 
3 . A listing of the program. 

Items 1 and 2 are essential and 
item 3 is very useful to us. but 
we will consider a program if it 
amves without a listing. If we 
decide that we cannot use your 
work \ herv we will telum all ynDur 
material to you. K we accept 
your program or article then we 
will send notification and an 
offer in lin& with Our currervi 
rates. 

Finally I would just like to say 
tat although the standard of pro 
gramming is very high, please 
don't be put off from sending in 
your work, if the idee i$ Original 
and unique then we may make 
some suggestions as to how it 
can be modified with a view to 
using the end resultt 

Atic Atac 

Dear Str, 

There are some things about 
'Atic Atfic' thiil 1 don't pnders 
tand. I understand the obvious 
things, like a coloured key open- 
ing a door of the same colour, 
and that the spanner kills 
Frankenstein, but the things 
that pu2il6 me are; the bag of 
money, the leaf, skull, cross, 
and all the other things that can 
be picked up by pressing the 'Z' 
key. What are they for? 
Vours faithfully, 
Mark Thomas 
Clwyd, Wales 

I hate to admit it, but thsypuzih 
me too. Are there &/>v readers 
out there who can help wtth the 
saitittQn? — Ed. 

Sinclair Service 

Dear Sir, 

I am forever reading letters com- 
plaining about the after-sales 
service provided by Sinclair 
Research. 

1 recently bad an annoying in- 
termittent fault with ERASEing 
and VERIPying my mic rod rive 
set up- I wrote to Sinclair 
Research in Camt>erley on the 
3th June '85, avplaining the 
problem and asking for service 
on which ur>il to send for 
repair tepla cement. A reply was 




sent on the 17th June, re- 
questing the return of all my 
equipment. Everything went 
into the post on the 22nd June, 
and today (4th July} a parcel ar 
rived containing replacement 
units. 

The after-safes service has' 
proved to be excellent, and I 
think its high lime ihat Sinclair 
Research received more praise 
and fewer brickbats. Well done 
Uncle Clive (and his Camberley 
staff)! 

Youfs faithfully, 
A- Jessop 
Stanmor© 

Sinclair fiesearch has come in 
fof a bit of stick over its after 
safes service on occasion, but in 
recent weeks they 've adopted^ 
new returns procedurti, so 
m^ybe thirjgs wiff be fmproving 
-£d, 

Arien 

Dear SirlVladam, 
I was Orw of the winners in your 
Unit^ue competition, and would 
like to thank you for a copy of 
'Alien' that you sent as a 
substitute prize. 

( would have written sooner, 
but unfortunately ttie tapearriv 
ed with no explanation, and it 
was only upon reading yOur 
June/July issue that I realised 
who had supplied the tape. 
Anyway , thanks (or an excellent 
prize, As an avid arcade gamer I 
was extremely surprised to find 
Alien an extremely exciting and 
compulsive game, very much 
like the original film in fact. 
Yours sincerely. 
Leslie Grant 
Hawick, Scotland 

Gfad you fike Alien, and we hope 
that the other fieopie thet receiv- 
ed copies wore happy with it too 
- Ed. 

snapl 

Now that Ray is back from bis 
hols, 1 thought it would be nice 
to let you all see what our 
Esteemed Editor gets uptowhert 
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he lets his hair down. Sti, over 
the nent couple of pages we've 
piinted just a few of Rav'$ holi- 
day snaps. 




Back issues and 
bugs 

Dear 5\f&, 

I read w iih great interesi the \et 
ters section of your magaiirve, 
and I am annaiced that people ex- 
pect every character to be 
perfect every issue. What could 
w« complain about if every issue 
were perfect? 

I am dslighted with your 
magazine, end would flke to take 
this opportunity to thank you. 1 
am evert niofe impressed by the 
feceni response from you in sen- 
ding me e new Feb rIVIa rch issue, 
complete with corrections when 
my original subscription copy 
faiied to arrive. Now I would like 
to ask - can \ buy back issues 
back to Vol 1 , Mo.l ? If so, 
please advise me of the coat in 
US Dollars. If not, you need not 
reply. 

Again, thanks for an ex- 
cellent magazine - bugs and ain 
RF^sptfCtfullv, 
DaJlas Swiridal, 
Hanahan, US*6i 

Thanks for tfy& comphmant (it 
was a compff'ment, w&Sfi'f it?K 
however Though we do nofmaliy 
stock back issues we have sotd 



our of absolute/y everything 
prior to OciiNovember '84 - 
ftf. 



ZX81 emulator? 

Dear Sir, 

At Christmas I bought tapes for 
my grandchildren's ZXSi com- 
puter, not knoiiving that their 
father had exchanged it For a 
Spectrum, 

When buying a datacorder 
recently, t was told that there ifi 
now a tape available which, 
when entered into the Spec- 
trum, will allow it to play the 
2X81 programs- Try a? I might. 
nobody else seems to know of 
this tape. 

I have now been told that 
there was an issue of ZX Com- 
puting which discussed how 
this could be done. Ptease can 
you help? 
Yours sincerely. 
Mrs D- Daivies 
Swansea, W Glamorgan 

Ths company (hat produced the 
tape yoiiare fooking for was call- 
ed Bast London Robotics, but 
I'm sfr&id the tape onty worked 
on gady issue Spsctfums, tfnd is 
no longer on sale — Ed. 



Great 
spectextations 

Dt:;jr ZX Computing, 
I wonder if any other readers 
hav^ experienced difficulties 
with the 'Spec text' program 
from Handle Hurley's book, 'The 
Spectrum Workshop' 7 

My BASIC program matches 
thai in the book linefor-line 
(apart from an obvious error in 
the Save command which 
should read 'Line 6000. not 
'Line 6OO00I, and I entered the 
machine code according to I he 
method outlined in the book. 

Yet, when 1 attempt to RUN 
it , what should appear as spaces 
in the 'edit' mode, print as ques 
tion marks ('?'). Following that, 
the program dcashes with the 
message 'out of memory' . 

I wrote to McGraw-Hill, the 
publishers, and after nearly a 
month received a letter saying 
that they'd passed my enquiry 
onto Randle Hurley, but, over 
two months later t am still 
waiting for an answer. , , 

If anyone else has esperie ne- 
ed land possibly overcome! 
similar problems, I would dearly 
like to hear from them, 
Julian Blackmore, 
23. St PthiersClos^ 
Yajiham, 
Dereham. Norfolk, 

f'm Hfraid that none of the ZX 
team are fa/nifiar with Hurley's 
book, so wo cart't really help, 
but perhgfis some of our other 
readers will be able to contact 
you — Ed, 
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INformatlon 

Dear Ray, 

You were kind enough to pubfsK 
my letter concerning the 03ci1l3' 
tion of the values of 189 2S5 
for iha IN signal with no kevs^ 
pressed, which I thought might 
have been caused by changir^ 
circuit values with temperature. 

I have since had an ex^ 
per<ence, an account of wh'icfi 
may be of help to other users of 
the Spectrum . 

1 use a W.H.Smith cassette 
recorder [type CP8300I, fitted 
with a signal level indicator. For 
a short period this recorder 
would nol SAVE correctly, so I 
carried out a few simple ex- 
periments, which I won't detail 
here, but the fojiowing details 
are important: 

1 . The signal indicated a reading 
as soon as the TV was turned 
on, 

2. The readirtg rose to almost 
half way up the scale when I 
placed my hand between the 
tete vision and recordai. 

3. The reading decreased and 
the recorder would SAVE cor- 
rectly when I moved rt further 
away from the television. 

4 . VWth the 'mic' or 'ear' con- 
nections made, the 189 '255 
oscillation was present for the IN 
program. 

5 . With these connections 
remov^sd, the computer return- 
ed a steady } 891 

From these observations I con- 
cluded that there was a bad con- 
nection in the recorder which 

gave rise to a Cflpacitiue effect 
whose reactance al VHF was 
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lower than the resistance of the 
circuit TO normal sigriaJs^ and so 
was ptcking up si^nels which 
were overriding the signals 
frorn the computer, 

fff there 'n anyhody out th^te 
who ynfierfitooti iiH that, coufd 
youpteasefel nwknow^ Ed's 
AsstJ 

I returned the instrumeni to 
W,H. Smith, atong with a report 
on my experiments. After one 
week only {excellerit service! 
the recorder was returned lo me 
with the spurious readint; gone 
It now Qperate« perfectly But; 

a) The 189 75& osciHatton still 
pefsista when the recording 
leads are plugged in, and settles 
at a steady 189 when they are 
removed 

IjJ The compiler and T.V 
th^relore operate corteclV ort 

their own. 

cl The 1 89 '255 phenomerton is 
caused by the exterior additions 
made via the 'mic' and 'ear' 
sockets. Either exterior of in- 
leriof to the coniputer, the fault 
is i'H this cirC'Liii. 

Perhaps one of your brflliant cor- 
respondents witti mofe 
sophisticated instruments and 
it now ledge would like to con- 
tinue the investigation, 

Youts sincerely. 
Tom Moran 
Rornford. Essex 

Sy a happy coinocfence. we 
received the f off owing felter on 
tfie seff same subject — Fd. 



IN again 

Dear Ray. 
I remember a couple Of letters 
complaini'nQ about difficulties 
yviih the 5N function on issue 3 
Speclrums, In the German 
magazine "Happy Computef" 
(Aug. 1985)liust founttanarti 



cle ort that subtQct. I send you 
my partial translation, noi know 
ing about anv copyright prere- 
quisites and not havlrvg tried a 
Dift myself yei. &tjt I thinl; it will 
be of great interest to all readers 
mentioned above, 

If reading the keyboard with 
1M (e g IN 63486 for Iteys 1 
to b I does not deliver a constant 
value (use test listing} but wi 
jump instead between 2 S5 and 
191 you must not be afraid of 
having a defect iye Spectrum 
But. on the other hand this 
Mic Tape pin of the ULA tpin 2 8 i 
which uses (value 6'^). While 
scanning the keyboard, thr 
signal at the EAR socket will b* 
tested too (see manual, page 
117). without any signal thert^, 
HIGH or LOW status is not def iqi 
ed On issue 2 Spectrums thi^ 
S^ems (o cause no probtems. 
But on issue 3 3n£i4 rhe missing 
pu I i- up - res isl a n ce s hows u p as a 
factor of inter let unce A 4 7K 
resistor between gin 28 of ihe 
ULAand 4 BV will besullicient 
10 keep input without a tape 
signal on LOW, 



K' 




Test Listing 

10 LET a IN 63486 
20 PRIIVrAT10,70,a 
30 GOTO 10 



"S 



(by Jiirgen Howaldt^kJ" 



Lours CotornbfOf 
Msrienhurger Sir, 
5300 Bonn 1 
West German V 
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Hopefuffy that has expt&ined thf> 
mstter tO everyone's satisfac- 
tion. Louis afso sent a/ong an 
iihstratton to further expfain t/ie 
point of tf»s fetter, and this is 
feproduced eisewhsra on the 
page - Ed. 



Circuit ttingrum s«B Louis. 
Cotofftbter'n Mtter 'ttVagttin' 
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warts n all 



Dear Editor, 

Td like to complifnent E Hut 
qhinson for his article, Warts 'n 
Air* ,n ZXC. Va\2. No. 7 We 
w ho a re i n 1 he sa me sit ua t ton as 
he, bemg completely self 
la u ght , w ill appr eciatesuctitielp 
041 the hafd way from theory to 
practice- Also, reporting on 
previous mjs lakes ctncJ your pre 
sent Sack of full understand ing 
can be a very good help for 
others. Thai is brayery! 

We self taught people may 
have this in common, th^l we 
have developed ^ fairly deep in 
eight in limited fields, whilst we 
may stilt have vast gaps in 
others. And, that makes com 
munication esctra advan 
tag«?ous So. please allow me to 
communicate a bit: 

1 I Since it has slipped the 
Editor's control, I think it shoiild 
he mentioned thai the limit bet 
ween fof wards and twdk wards 
jumps at JH orcters is not 1 30 , 
but 127. Anything above 127 
will be undersiood as negative 
numbers. I think it is easy 
enough to remembef if you think 
that from 1 28 onwards, bit 7 is 
sol and Ctin be understood as 
negaiive. fWefl of course we 
fittew that, but we/uSt w&titi*d 
to make sure thsi you were afi 
paying attention. That's our 
s tory, and we're sticking to it - 
£dJ 

2 f More about the JUMP orders; 
why should the value 2 
sometimes be added when you 

are using a JR ordef ? I think the 
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follow ing points may help one to 
remember why . once and fo* all 

When we are using any jump 
order in machine code, we are 
roaily manipulating the PC- 
register (program counter}. This 
regis fHf aiways cortisins the ad 
dress of the order to be executed 
newt Not just the next address, 
but the address o< the nex; 
order , which must mean that it is 
able to recognise the different 
rypes of orders and remember 
how many bytes they use, We 
wiJ^lcomt! back lo this 

As I rnentioned, the PC 
register will contain the address 
of the next order to be executed- 
So, if you load the PC with 
18000, then the machine will 
start executing orders si 
1 8000 . Werould have us^dthe 
mnemonics LD PC, 18000', 
but we norma fly write 'JP 
IBOOO' So far. so easy. 

Now Ihe relative jumps. Let 
us say that you are st address 
ISOOO, and you now want to 
jump to 15006 {relative). Since 
the JR order is two bytes long. 
tf>e PC will already contain the 
number 15002. This must be 
changed. You add three to get 
15005, We could have written 
ADD PC.3'. but w© haye got 
used to writing 'JR 3' ^ 

Now the relative jumps 
backwards. Vou are at 15000 
and you want to go back to 
14995 The PC already con 
tains 15002. and this must be 
changed to 14995 by subtrac- 
tion. You musi subtract seven to 
reach that number. We could 
have chosen to write SUB 
PC,7' ior maybe ADD PC, 7'J 
but we are used to expressing it 
as'JR -7'. 
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3)Atbst latwaysfeel happy 
when t see a person uset 
decimal? for lofsding rtii^chine 
code- Why on earth boiher to 
USB hejtadGcimalB? They only 
serve to make machine code 
look tike such 5 highly 
mysiBnouH science thai no or 
dinary person will dare to at- 
ismpx iL. 

What Is really happening 
when you use a hexloader ^ 

First you I rouble your mind 
by looking up tables or couritirig 
on lingers to t/vofk out ^hal. lor 
exampte. decimal 1 would be 
in hex (which happens to be 
OA) 

Now, you want to POKE 
some address with that value, 
but the machine doiesn"t unders- 
tand such a thing. So, you have 
to explain lo tt that you just want 
to express a quite ordinary 
decirnal number, For thai uur 
pose, VOM must submit the 'OA' 
to 3 longi&h treatment just to 
convert it back to the starting 
point <ie decimal 10), So why 
not te!|i the machine what you 
want from the start and use 

Johannes Lind ^^^, y 
Esbjerg, Dersm^t/t 
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In defence of hex 

Dear flay. 

After reading the letter from Mr. 
Adams of Philadelphia in the 
Aug/Sept, issue of ZX Com- 
puting, I feel I must write to you 
in defence of hex, 

Those of us who bombard 
you with fTia chine code pro- 
grarns send hex listings not 
because we w ish to show off sn 
esoteric skill, but simply 
because when devising a 
machine code program, hex is 
easier to use. 

To give ore example, every 
time you need to enter a number 
larger than 2 55 into the 
mernory, it must be entered in 
the form Of low byiehi^h byte. 
The high byte of a number, n, is 
INTU^Set- The low byte is 
j^-[256 * ilNTU.2 56H] 
Every ttme you need to store an 
address or anv othei number 
above 255. you must do those 
calculations. Get just one 
answer wrong and CftASH. 

Take the number IJS^^ 
The high byte is 48 and the low 
byte 57 . There is no way of fin 
ding that out ojtfwr than doimii 
the sums. The same number in 
hex is 3(3 39 h. The high byte is 
30 and the low byte is 39 — no 
sums, you can see that just by 
looking 3i the number. Thi$ 
makes programming in hex 
much quicker and easier than 



ZK COMPUTING OCTOBER-'NOVE 



programming in decimal. There 
are enouyti threats to your sani 
ty involved in machine code pro- 
gramming without, adding com- 
plicated arithmeiiu to your fjro- 
blems, I promise you. 

However old fashioned Mr. 
Adams may think it, his com- 
puter is working in binary. 
However you feed information 
to a computer, be it BASIC, 
machine code, decimal, hex, 
Serbo- Croat or Mandarine 
Chinese, the first thing it does is 
convert it lo binary so that it can 
make sense of it , We work in hex 
not to combat binary, as Mr, 
Adams suggests, but to work in 
harmony with it. It is no accident 
that the highest address in RAM 
on a 48K Spectrum is 65&35. 
That is binary 1 1 1 1 1! 1 1 
t n 11 1 1 1 - hex FFFF. It is the 
number of possitfle combine - 
iion«i of 1 and iit T 6 bii». 1 1 6 - 
hen again. Hexadecimal means 
16 digit arithmetic I You might 
also call hex shorthand binary. 

12 345 in binary is 
001 10000 0011 1001, That 
does not seorri obvious just by 
looking at the numbers. But take 
a look at the hex form: 

Hejt 3 = binary 001 1 
HcxO - binary 0000 
Hex & - binary lOOl 



So. 3090h 

001 1 1001 . 



00T1 0000 



Sorry, Mr, Adams, but until 
Sif Ciive comes up with 
something other than binary — 
and I can't imagine what it 
would be — for his computers to 
work in, hex is here to stay. 

Once you get to grips with it, 
and ii is very easy to leam, you 
begin to wonder why anyone 
ever used decimal in the first 
place! Given a good hex loader, 
and there are plenty published, it 
is much easier to type a program 
in accurately in hex than to type 
a long list of decimal numbers in 
accurately, I think it is quicker 
too. After all, none of yout 
numbers run to more than 4 



digits and all the 3-fiqure 
numbers below 2 5 6d have only 
2 digits in hex, so most of the 
time you have one less key to 
bash 

Pe rha ps ZX CamptJ f fng c ou Id 
help those to whom hex is 
meaningless rubbish by printing 
a short course ir\ hex arithmetic? 
In the meantime, there is a good 
short introduction in Toni 
Baker's Mastering machine 
code on your 2X Spectrum' , (In- 
terface!. Try it, Mr. Adams If 
you could understand the struc- 
ture of the program as you type 
it in, and that too is easier in hex 
than decimal, you might find 
yourself beginning to unjoy typ- 
ing in lislings- 
Vours sincerely, 
(Mrs) Caroi Bfooksbank 
Coventry 



Dectmar place 



DcarZX, 

In the April ^ay problem page, 
in feply to Barry Murfell's quos 
tion On how to rnake the Spec 
trum wdrk to a fixed decimal 
place, you gave a rather long 
answer, I have a siiorter routine 
which is as follows: 




100 LETb = 10+m 
110 LET a liMTin* b 
120 PRIfVTa 



0.5)6 




In the routine 'n' is the number, 
'm' is the number of decimal 
places one wishes to print, and 
'a' is ifte required answer. 
Yours sincerely. 
Gautam Varma 
Delhi, India 

Rounding off 

Dear David, 

I recently received a complimen- 
tary copy of ZX Computing pro- 
bably due to the fact that I 
market several T,'S 2068 pro- 
grams hure in the states. I notic 
ed m the issue that I have 
(April ,May 8 5 ) that there was jj 
questiorh in your Sinclair Solu- 



tions column regarding havmg 
the Spectrum print with a fixed 
number of decimal plitces- 
(PBiNT JSIMGI. 

Several of my programs are 
laboratory based programs that 
required the ability to TRUN- 
CATE and RQUI^D-OFF the 
tables of data generated. I ran 
across the following little 
routine that is very easy toincor- 
porate into any &ASIC program. 

Before you PFtfNT your 
number {for eKemple's sake, \^t 
your *-Xl 10 the screen or 
primer add the following line; 

LET X= INT (IX +,5/ 1 Ey) * 
lEyt/lEy 

Where y - the number of 
decimal p^ces that you would 
like X to be truncated and round- 
ed oil, NOTE; You must put a 
value in the equation for y so the 
computer will not try to read the 
E in the equation as a variable! 
Try this: 



10 LET X - PI 

20 PRINT X 

30 LET X - IfvrT ((X 

* 1 E4 1.^ 1 E4 
4 PRIMTX 



Aftff« tadch of sunbuffi. H^y 30«s untfatcovar. 
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You s fi ou Id ge t y our final a ns w er 
truncated and rounded off to 4 
decimal places ^ 

One final hint : if you have an 
e^iiremely long or complex pro- 
gram that will require repeated 
use of the truncating feature, try 
this instead: 

9999 DEFFNa[X| - INT 
Ch -.5/1Ey) * lEyJ/lEy: 
RETURN 

(Substitute y for * decimal 
piaces desirerj as irt above exam- 
pfel. 

Now simply GOSUB 9999 at 
the beginning of your program. 
When you are ready to use this 
f ea t u re to trunca te a nd round off 
your value X use; 

PRINT FN Hi X} {instead of print X 
in your program). 

As a final word t wouid like to 
say that I am exirer^ely pteased 
with ZX Computing magazine, 
iiMcl will definitely subscribe to it. 
I would like to see more articles 
that cater lo us TS206S users 
also. We are just now ^ble to 
purchase the TIMEX of 
Portugal's 3 " Disc drive. 
Your Sincerely 

•iiKuhn 
Nufih East Florida T.S Users 
Group 

1707 King Street 
Jai::ksH:^riville 
Florida 32204 USA 
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Odds and ends, letters, and company info 



Clean Machine 

When you have been using your 
compuier for a short while you 
begin io notice itiat it has a way 
of anracting dust and dirt, 

Nu-Way Styli Components 
Ltd are mafketing the products 
of Danish companv AM Kemi, 
which consists of a range of 
cieaning aids such as the CKCI 
computer keyboard cleaners 
This is a pack of 50 sp>flci9i1y im- 
pregnated tissues which they 
claim will remove grease ^ dirt 
and smoke particles from your 
kayboard. 

The PCC-5 kit is an m 
teres ting general purpose cran- 
ing kit for screen, Veyboard and 
5.2S" (or3.5" J disk drives. 

Just for a change the com- 
pany also markets a r\ interesting 
looking ioystick, Til try and per- 
suade therri to^end us son^e tri^l 
items ar^d reponback, I m afraid 
they sent rto information on 
prices or availabitity, so you'll 
have to keep your eyes open 
when vi&iting your local com- 
puter store. 

Clean Machine ll 

I know clea illness ^^ next to 
godliness, but this is getiirvg 
ridiculous. 

Oennison Manufacturing Co, 
better known under iheir brand 
name for disks of Elephant 
Memory Svsiems, have produc- 
ed four separate cleaning kits 
knowri as CKl , CK2 , CK3 and 
CK4. 

CK^ contains three different 
carvs lor 'environmentally safe 
spray pumps'} end 50 lint free 
cleaning cloths. The cans con- 
tain a screen cleaner, a general 
purpose surface cleaner, and an 
antistatic solvent. 

CKs two to lout contain 
refills of each of the appropriate 
cans and 50 more cloths. Again, 
no details of price or avaitabi^ity 
were sent so the same com 
ments apply to them as for No 
Way. Actually, cynicism aside, 
this kind of product is very 
valuai^te as dust, dirt and static 
and a m u 1 1 it u de of Ot her Ordtn a ry 
household items can damage 
your computer. I have a friend 
who took his BBC to be repaired 



as it just refused to work one 
day. All they did was blow out 
the accumulated cat hairs from 
inside it. 



Golden States 

After a shakey start, the bullion 
seems to be flowing in from the 
US of A, When you think of it, 
the reason for the proliferation 
of programs on the US Gold label 
is that ihey have many of the 
iTTajof USA software houses 
under their banner and, as we a\\ 
know, they do things in a big 
way in the states. 

At the time of going to press 
EPYX are the fatest of the US tsig 
names to join t h is la bel a rvd in the 
vary near future we will be see- 
ing many, if not all, of their pro- 
grams on our shop shelves. 
Titles that are li^kely to appear 
are: impossihte Mission, Pitstop 
//, 8re&kdsnce, Summer Games 
if. Winter Games and FBL 



Meanwhile, back at the ran 
ch, US Gold and OCEAN have 
signed a deal to market products 
involving existing and future 
Wait Disney Characters New 
films such as RETURN TO OZ, 
BLACK CAULDRON and old 
favourites like JUNGLE BOOK 
already have programs basett on 
them under developmerit . 

Highly advertised and 
(consequently? I number one 
seller Dsmbusifffs now has its 
own Spectrum counterpart, 
check out our review of it, 

SycA^ Rogers, a classic arcade 
zap-anything-thBt-moves 
game, also emerged from outer 
space and is a must for alien 
blasting;! freaks 

DAT ASOFT. another of US 
GOLD'S contributors, finally 
produced Pole Position and are 
threatening us with The 
Goonies, the latest Steven 
Spielberg creation, andZtWfO. II 
looks like it's going to be a hard 
year for us poor reviewers) 



Elitism 



Getting well immersed in the 
field of sporting activities are 
hyperactive Elite. Grand fifa- 
tionai was a respectable ven> 
ture into the sporting world with 
a game which managed to com- 
bine strategy with arcade action 
and quality graphics. 5 // TS is 
probably a weaker game and its 
main claim to fame is that it was 
produced under a promotion 
deal with SP Tyres and a free 
93 me w s s of f er ed to p urc hasers 
of said tyres. 

Their newest game really 
packed a punch and followed a 
well tried and tested trend of 
having a well known personality 
endorsit^g it. Fraitfi Bruno's Bon- 
ing provides a painiess way of 
enjoying the art of fisticuffs. 

The latest of their offerings to 
entice you is intemationat 
Baskettaii which they claim 
demands both skill ar^ strategy 






Grampian TV 

Bitsn'Pieces 

No, not a comment on the qua li 
ty of TVshows, but for att those 
lucky enough to be in an area 
where 1 his show is networked, a 
mention thai Grampian's se- 
cond series of (heir computer 
show Bits 'n' pieces is starting up 
any time now on a Saturday 
morning. 

Men and machines are 
featured and Tony Crowther 
{Mof^ty Mo(0. Potty Pigeon\, Ian 
Bell and David Bra bo n \£{ite), 
Keilh Campbfll! (adventure 
specialist), and Kevin Toms 
(Football Mar^ager) are some Of 
the former (I think I. 

Of the latter (the machinus! 
most makes of computers ari: 
featured and speec h , m usic sy n 
ths, printers, modems, graphics 
and business will be looked at. I 
wonder why they forgot to ask 
me on for a guest appearance, 
perhaps they knew I was 
busy ...... 

The picture shows ftfessrtter Bobhy 
Haiti (it nnd ttw ittfantoui Kovm 
TomstW 
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and this is ffkely to be followed 
by fnt^matfomf Soccer. I must 
admit thai I enjoyed Boxing and 
G. Nalionaf and I look forward to 
seeing their forthcoming pro- 
grams. By the time I've finished 
I'll have the fittest and most 
sporty fingers in the office! 

The Best Days Of 
Your Life? 

It's not often we're stuck for 
words, but the communicaiion 
we had from St. Brides School 



i&urtonport. County Donegal, 
Ireland) has us scratching our 
heads bemusedly. 

For 3 start the school is not a 
school, well not a real school as 
recognised by the departmer^t of 
Ed, & Science, but a sort of 
unusual holiday centre, Net that 
it's a hoJiday centre either, rd 
better explain. 

St. Brides provides l92D's 
style education, uniform, stock- 
tngs etc, for girls over twenty. 
Nostalgia gone berserk! The 
wHoitj atjnosphere is related to 
the 'jolly hockey sticks' ar>d 



period mannerisms, and, from 
their literature they seem to go 
way over the top, Ths Secret Of 
St. Bridss (of course) is a Quilled 
adventure using The Illustrator 
for graphics ancJ as such must be 
assessed in comparison with 
other Quilled games, 

The game itself is difficult 
ortough and the problems will 
take some unravelling. I must 
admit to not getting very far, taut 
the 'Girls' Own' style of the 
language and the graphics, sim* 
pie but effective, only served to 
irritate me. 



The te>t is well written 
although there is evidence of 
lack of planniing in that many 
words have to be split between 
one line and the next. 

Honest opinion? Good, but 
expensive at £B.d6. It has 
moderate appeal for adventure 
f^ns. As a first effort this is not 
bad, if they use the experience 
gained from it then subsequent 
offerings should be Of a very 
high standard, The documenta- 
ttoft, two professionally prirtted 
leaflets, is superb and puts 
many a pfotesslonal to shame. 




I Dmwki Adema with his award for cofTTptBtrng TBchnician Ted. 




Hewson's Rogues 
Callerv 

Lots of pics from Hewson Con- 
sulfa nts this issue. Rrst, holding 
up his silicon slice, is cheerful 
chappie David Adams. David is 
the first person to complete their 
game Techmctan T&d and was 
awarded the silicon souverir by 
Hewson Consultants For those 
stili struggling a help sheet is 
avaifatile from them on request. 
The happy twosome are 
Terry Jeffries of Terry Blood 
Distribution and Debbie Sillitoe 



of HC, She is giving him the 
clock as a token of gratitude for 
TBO selling the most Dragontorc 
programs. Now it is no secret in 
the office, Or elsewhere for that 
matter, that I am a fan of 
Dragontorc, and the same 
techniques have been employed 
in the new games written by the 
fellow in the third photo. His 
name is Steve Turner and in hia 
new game Astro-Cfone he pro- 
mises animattcin of the 
characters such as we've never 
seen before. It seems we've 
heij^d it all before, but HC has a 
habit of delivering the goods! 




StBve Turrvr, author Of H^v\fson Cans uf Cants' nsvtf g«me. Astro 



Oehlirs- SiHitom presanting Terry Jettfws. of T6D wftti itn award tor 
sahs of t)ragontors. 



In . , . Brief 

• Owners of Microsphere's Omnica/c will be intercted in the OfP- 
fiic&ic 2 Ex tension Kit f or C 6 .9 5 , 

This program has three main features, to allow you to interface 
with a Waf a or Disk drive, to enable singb or double height screen 
dumps to be made on a graphics printer and a routine to print out all 
the equations used in every cell of your spreadsheet, f^^icrosphere 
Computer Services Ltd, 72 Hose berry fid. London NIO 2 LA 
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in Brief 

• Melbourne House ha« the backing of Jeoffrey Thompson, 
Woftd Kara le champion 82 84, for their latoBl offering. The Way 
QfTheExpfodmg f^jf which, unijke many simitar prograrjts that on- 
ly have a few movement options, has an amazing eighteen possi- 
ble player moves. C8.95 from ma«t respectable take a^/vays. 

• For any Derviists among our readeis, tush a ctieque to Dentron 
Computers Ltd, 7 1 London Rd. lofidon NWS DQ for £49 .95 inc. 
VAT artct PE* Panel they will send you Charge MasT&i' ■ This program 
will Speed up and improve the accuracy of your patiur^ts' bills - 
and it wor>'t hurt a bit. 

• Activision w ill have show n i heir ia les l f ange of prog ra ms a 1 1 he 
PCW show, jusl a t^il too late to review for this issue. Gimmes we 
will be looking out for on our visit will be Great Arnerican Cross 
Country Road Race, Touf Ds France, World Champion Boning, 
Gre^t European Cross Country Rond Race, Mtnd Shadow. Rescue 
On fractsius and Hacker. 

• Look OUT for PSS's compilation laps '55' which contains their 
best five games so far. 

• Bfast] No, Tm not swearing, just giving you the title o1 Oxford 
Computer Systems' new compiler whrch they quote as being 
suitable for ANY Sinclair computer (2X8 ^ & QL?). Seems loo good 
lobetrue, but if it is then it'll be worth every penny of the £2 4. 9 5 
asking price. 

• Rod Cousens, late of Quicksilva, is now assisting Incentive 
Sciftware on a consultancy basis for overseas prc^motions- 

• Astrocstc, 67 Peascroft Rd, Hemel Hempstead, Hens HP3 
8 ER have a range of Astrology programs if this is an area of interest 
for you. Ir>cluding some for the XZ81 . 

• St i 111 with the stars. Eclipse Software. 7 9 Ardrossan Gdns 
Worcester Pit. Surrey KT4 7 AX have improved their Astronomicaf 
program Ptanetarium and the second version is available for 
£6-96 Other titles include The Cosmos. Meteor Showers, 
Messier Ust. Naffey's Comei, Space Art, World Gfobe snii 
Stifgdzer, 

• P$S should have released Macadam Bumper by now, this is b 
pinball game with a difference. The difference being that you can 
design your own labtes. 

There is also a competitions to find the l:>esi designed pinball 
table using the program and ihe prize is a real pinball machirte of 
your very own. 

• Computer aided board games have been spectacularly unsuc 
cessful, and we await with interest the latest venture into this 
field. Bryan fiobsori's Super league will cost C 1 9 .35 and c^^n be 
played hy two to eight players. I hope he has better judgement in 

his choice of soflware than with his England team 



• Quick^ilva's Glass is ^ Ids', furious and graphically stunning za^p 
em all game , 1 7 ,9 9 at mosl Ideal Stockists , tf II make your joystick 

melt^ 

• Bad taste Ibut funi award goes to €66, PO Box 190. 
Maidenhead, SL6 1 YX forlheirgameGo 7"o//ey/. It's a maze-chase 
type prog, but with tiie most Danie like, gruesome and macabre 
graphics that I've seen on the Spectrum to date. Worth buying at 
C6.99. 

• ffoeco f a II f ou I of copy right with its original name fffrtcAy I, Pro- 
duced by Spanish company Dinamic. the graphics are great but the 
action Is limited, a bit like the old fashioned stand stilt arvd slog if 
out' method, 

• A well deserved success came from relatively unknown com 
pany Bubble Bus with their Wizard's Lair program which took Atic 
Atac 3 step further. Their latest offering is Star Quake which they 
claim is even better than the last. W© wait ejtpectantiv with 1 7 .9 5 
burning a hole in our pockets. 

• An Interesting lookJng set of programs has emerged from 
Charles Letts & Co, Diary House. 7 7 Borough Rd. London SET 
1 PW. Lett's Keyf^cts revtsion^ Softwsrh cavers Biology, 
Chetmstfy. Computer Studies, Fng. Ul - i-tenry IV ptl and the 
Merchant of Venice, Geography, Maths and Phystc$. 

Cost ts £ 11 .50 for each topic package, 

• 8uv one of the APS tape magazines, 16^8 Computing or 
Spectrum Computing and you'll also get the chance to win a por 
SOnalised Austin Metro. Entry details on the October and 
r^ovember editions available at most computer software shops 
and r>ewsagervi5. 

• Latesi from Imagine is World Series Basketball. Al C7,95, it 
missed our publcation deadline but we'll look out for it (or next 
issu«. 

• CRL's much advertised Rocky Horror Show eventually arrived. 
We rea I iy 1 i k ed it . 1 1' s a dodge and cdlec t ga me w it h g rea t graphics 
that recreate the original theatre sets. At £6-95 dOn'l dream it. 
Buy it I 

• Abu Sirnhel Profanatton from Gremlin Graphics is a JSWvariant 
which is disvilishfy difficult toptay . If you completed JSWihen give 
this game a go, it u it^i\ challenge for expert arcade players. 

• Sentient SoftwarH Lid. should excite adventure fans 
everywhere, they have five interesting looking programs on the 
market and we rushed some to Brian Robb for his opinions for the 
next issue Mear>while the titles are The Amuhf, Scoop, Crystal 
Frogs. The Key To Time and Malice fn Wonderiand a nd are E S ,9 S 
from Branch House. Ifl Branch Rd, Armley, Leeds, W. Yorks. 
LST2 3AQ 



OL Software 




QL PASCAL 

Metacomco has produced the 
first complete and approved 
PASCAL program for 68000 
based computers to achieve full 
validation. There is an interna- 
tional standard for implemenla 



lions Of this language ~ ISO 
7 165 and the British Stan 
dards Institution have presented 
Metacomco with a vattdation 
certificate, 

QL PASCAL is compiled in a 
single pass generating true 
68000 code which ensirre? fast 



estjcutni- : ■■•'■s. Features in 
dude <r.". i,! t.s to ODOS, any 
length variable names. 32 bit in- 
tegers , la rge set s a nd a r ray s a nd 
comprehensive error harKfling, 
Metacomco claim tliat because 
of the full implementation ■! is 
suitable for both beginners and 
experts alike. The language 
joins Metacomco's other pro- 
grams for the QL, Assembler. 
BCPL, and LISP. 

If you want to experiment 
with this language, then write a 
cheque for £89 ,95 and phone 
0272 428781 to find out 
where To send it, 



QL catnes Deal 

Mrcrodeal Ltd of 41 Truro Rd, 
St- Austell, Cornwall PL25 5Je 
now have THREE games for the 
QL, Joining their first two. Hop- 
per and Cuthbert In Space sell- 
ing at f 14 ,95 each is a stagger 
ing 2000 screen arcade adven- 
lure called isHtfs Of Havoc. This 
looks quity impressive from the 
screen pics sent, but it wili cost 
you € 19,95 plus 75p post and 
packing (on all programs I. 

The theme of the game is that 
you, Sador. have to slog it 
through the first 81 screen^ in 
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order lo discover a booik which 
will give vou access to the tower 
levels anii ever'tlualiy 10 the Dgifk 
Lords who are miLicking up this 
land of plentv- 

Ower one year in dev6]cp- 
men! this shoiiW b« a good 
game, however we'll have to 
wait until next issue to get a tull 
review. 

A Talented Doctor? 

The b^ig^est cniicisms ot the QL 
tend to be aimed at the 
Mk rod rive storage system, so 
anything that csn improve the 
reliability of the system is likety 
to be welcomed with open 
hartds. 

Talent Computer Systems 
(Curran Building, 101 St. James 
fld. Glasgow, G4 ONS, who 
brought us some of the first 
games programs for the QLwJth 
The Lost Kingdom Of Zkul and 
Wfls^ each at f 19.95 +50pfor 
l>8p, have turned thoir hands to 
utilities. 

Ths Cafttidge Doc tar may 



not improve the retiabilitv of the 
microdrives but helps recover 
data and programs which would 
otherwise be lost entireiy. Using 
techniques of artifical in- 
tetligence and incorporating a 
rule based ex pet 1 system, the 
recovefy process is almost en- 
tirely automatic. In some cases 
minor damage can |j>e 'healed' 
bv simply l&ading and resaving 
the information. 

Filefi which are more badly 
damagud may riot be so easily 
rescued but the program gives 
you the chance to inspect and 
patch the corrupted sections us- 
ing a FILE PATCH utility. Other 
options Include SALVAGE and 
TRANSLITERATE. The program 
comes complete with a com- 
prehttnsive manual w hich Talent 
dairns makes it easy for anyone 
to use — no knowledge of 
BASIC or machine code is need- 
ed, 

AtE2t .95 itisawOrlhwhiJe 
investment for any ownet of a 
QL who is using ii for any 
sefiOLiS, pfoffissional [lurpose 




CraphJQL 



A^so from Talent is the most im- 
pressive graphics package 
we've seen for theQL. 

We showed CraphiQL to Col 
Hn Christmas and he wanted to 
txty a (^L to use this program on I 
For those of you who have been 
following h't^ articles or those of 
you who are interested in 
graphics ril give a c^uick 
breakdown of some of its 
abilities, freehand drawing in 
eight coEours with optional 
flash, rubtre* b<inding including 
boices, circles and etiipses. Doo- 
dle Pad, colour and texture fill. 



User definable brush {any width 
or colour), Air brush effect and 
many others. 

Tf>e manual consists of 63 
pages of text which is split into 
two sections, a tutorial and a 
reference section, The manual 
trots gently through the com 
mantis and provides a firm foun- 
dation on which to develop your 
artistic talent. 

At 1:34 ,9 5 *50pfOrp&pnis 
not cheap, hut it offers the best 
facilities for CAD on the QL so 
far, and uniii someone produces 
something etse and proves it to 
be better (not an easy task) we 
have no hesitation in recommen- 
ding it. 




The Penman Plot 



There I was, just seitiing down 
after a hard day's work and a 
hard boiled egg, when onto my 
TV screen burst Tomorrow's 
World and, before you coulrl say 
Sinclair Research I was engross- 
ed in the finals of the Prince of 
Wales Award- 

And, who should be one of 
Ttie finalists? Whv. none other 
Than our old friends Penman, 



T heir plot li ng dev ice w "i u pi^i d I b 
with any computer with an 
flS232 interface (a$ on Inter- 
face I) and provides versatile 
three ior more tf changed 
manually) colour plotting 
facilities, and although it costs 
£243,00 it 15 by far the 
cheapest device to perform 
such a task. 

Although it didn't win HRH's 
award it did win the Peripheral of 
the Vear section in the British 
Micro Awards for 1 985 




Spritely Logotron 



Logotron Ltd, has developed an 
add on unit ca<lled The 
Spriteboard, which will provide 
you with the ability to create and 

control up to 3? sprites {sprites 
are moving graphics which pur 
sue their own preprogrammed 
course untti told tostop — usual- 
ly when ihey collide wtth the 
operator's object, 

Th« boartj will hopefully pro- 



vide inbuilt ct.> i:i for colli 

sion detection, shape and speed 
changes, shade and filling. 
There has been a version on the 
market for the B8C for some 
time now and the Spectrum ver 
sion is due at any moment. The 
BBC board is priced at € 1 79 .9 5 
but we are not certain of tf>e 
Specirumi utice. If you are in 
terested wnte or phone them at 
Logotron Ltd, By man House, 
59 Mark ham St. London SW3 
4ND. (01-352-1088). 
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BOOK NEWS 



CCL in Control 



Has the Joy gone out of v^ur 
Slick ^ Are those aiiens lau'ghing 
all the way as they ^ap you once 
again? Perhaps you could do 
with looking at CGL's range of 
Wico joy^ticl^s, most featuring 
sensitive lead switches and 
heavy duty sticks at a wide 
range of prices. 

THE BOSS is priced at 
E 1 4 .00, The BAT HANDLE has 
dual buttons and costs around 



E 2 5.00, The Three Way stick 
has three intercJ^sngabie 
handles and is C 2 7.00. The 
l^atest addition to their r^nge is & 
budget priced joystick called the 
CHAMPION which costs a mere 
£ 1 1 .00 . 

If you need an interface then 
they -can supply you with or\& for 
C&,95- Wecannol comflnenioji 
their performance from personal 
experience as they haven't sent 
out any review samples, but 
we' II give them a phone calS and 
see what happens. 



In ....... - Brief 

• Cheetah Marketing have moved to 1 Wiltowbrook Science Pk 
Crickhowed Rd, St Mellons. Cardiff, Wales. This company has a 
wide range of useful peripherals and have several more planned for 
the Christmas period. One such item (rom the company (who 
once claimed 'The joystick is dead') is a new MACH 1 joystick! 

• The power supply is the life btood Of a computer system and in 
many areas it is none too reliable lo say the least. Other problems 
may be trying to operate three or four units from one socket by the 
horribly dangerous means of i>are wires. Nu Way Styli producis 
have a wide range of plugs, adaptors and connector board$ at 
reasonable prices, Forexampte, a Masterpfug Powertlyan, fused, 
would cost C 1 3 .39 . Nu-Way Styli products are available in most 
electrical stores, 

Micronet seem to be gaining support, 6 .5 million accesses in 
one summer month alone, and subscribers in excess of 1 7,000 I 
wish I'd bought those BT shares. . . . 

Interested in Data Communication? You could find Datalines of 
S8 Alston Drive, Bradweli Abbey, Milton Keynes. MK1 3 9HB(Tel 
D908 31 107 71 auseful company, Peter Woods tells us that they 
Mill send a free copy of their catalogue to anyone who writes or 
phones for one afid this contains 48 pages of switches, cables, 
modems, muNiplesiers, terminals and tesisets. 

• Technology Research Lid, has improved their already im- 
pressive disk drive interface and followed Sinclair and the BBC's 
lead in adding 'plus' to its name. 

The Beta Plus now features sequential and random filing 
capabilities, improved formatting system, a reset button and im- 
proved utility programs. A very useful feature i:s a RAM dump but 
ton which enables you make a copy on disk of any program. 

TRL tetl us that they will upgrade existing interfaces f orC 1 3 .3 5 
+ C4.00 p&p and the new version will sell for around f 95 00. 
Technology Research Ltd. areal Unit 1 &, Central Trading Estate, 
Staines, Middlesex TW1 8 4X6. 

We'll havft a cfos^ look .it one for the next issue 




Hutchinson OL 
Suite 

Five books have escaped from 
the Hutchinson Computer 
Publishing Company, each con- 
cenuating on a specific aspect 
of Sinclair's wonder machine, 
and each priced at £ 7 ,9 5 . 

Under the general title of Tf>e 
Sinclair QL Series, each is 
prefaced by the same introduc- 
tion by the series editor, Robin 
&sdbeer, a well known com- 
puter author in his own right, 
and the same foreward by Nrgel 
Searle of Sinclair Research The 



topics themselves vary widely. 
MACHINe CODE PRO- 
CRAMMING ON THE SINC LAIR 
OL is written by Marl in Gandoff 
who, after a general introduc- 
tory chapter jumps straight into 
number systems. Around 
chapter five we begin on 6 8008 
machine code and assembly 
language. The style is an 
academic but friendly one, and 
for the serious progremmer pro- 
vides all the information to use 
the processor. I would not think 
that if would Suit a novice 
wishing to learn machine code 
(rom scratch, but for those ex- 
perienced in Z80 or 6502 etc 



thjs ^b a definitive work on the 
68008- 

PPOFITING FROM THE 
SINCLAIR QL by Barry Miles is 
intended for the person who is 
piartning to buy or has just 
bought a QL, end specialises in 
financial and spreadsheet ap- 
plications. The book covers a 
wide range of abilities but 
always Stays within the scope of 
the novice. Topics covered 
range from setting up to, 
printers and file handling, just 
under 50% of the book is on 
various 'applications'. An en- 
cellent time if your prime interest 
is in these areas. 

Mike O'Reilly wrote 
DATABASE MANAGEMENT 
ON THE etc, . . as a practical 
primer on using Archive. Above 
one third of the book deals with 
general ideas behirrd Oalabsse 
systems end the rest concen- 
trates on using Archive. If this is 
your intended use of the QL then 
rhis is a book worth looking at. 

MAKING THE MOST 
OF. • - . . . by Dick Meadows 
is an introduction to Super- 
ESASIC and has been produced 
with both the newcomer and ex • 
perienced user in mind. The 
book contains many programs 
of different lengths and the sub- 
ject titles, Graphics, Graph Plot- 
ting, Sorting, Statistics, 
Science, Engineering and Solv- 
ing Equations, reinforce the 
serious nature of the beast. 

USING GRAPHICS ON. . 
was written by Garry Marshall 
again, and takes the OL serious - 
lyarxJdealswithcharts, graphs, 
line graphics, turtle and three 
dimensional graphics. Not a 
space invader in sight? Thirtyfive 
of the of the book's 1 99 pages 
deal wilh the use of Easel and 
the remaining examples use 
SuperBASlC. This book seems 



aimed at tftos<* interested in 
CAD, art and computer graphics 
and is well worth examining in 
more detail. 

Interface 2 

• For an issue to p^ss without 
Interface publicaiions producing 
new books is almosrl unknown, 
and this grandaddy Of computer 
publishers has just released two 
more. 

Tim Hartnell, the original 
editor of ZXC, wrote the first 
one which is eXPLORING EX- 
PERT SYSTEMS ON YOUR 
MICROCOMPUTER. This is an 
area which seems to have in- 
terested him recently and he is 
probably the home-user's 
leading authority. An expert 
System is basically a system 
which stores information and 
then by asking the user ques- 
tions makes decisions. This 
book explains and discusses the 
topic in detail and provides 
several related listings in both 
machine specific and general 
form. 

A fascinating book on a 
fascinating topic ^nd priced at 
£7-95. 

ADVANCED Z80 MACHINE 
CODE PROGRAMMING by 
William Nitsche is a book which 
is long Overdue. There are many 
beg inner s guides to machine 
code on the market and without 
eJtception lat least to my 
knowledge} they eit plain the 
language and how it operates 
but provide little if any informa- 
tion on how to actually USE this 
in your programming. 

This book does not e)Cplain 
the 'grammer and spelling* of 
machine code but concentrates 
on program writing. Split into 
chapters tilled Design. Struc- 
ture, Messages, Organisation. 



f 
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The Computer G<im«, The 
Business program. The Vicious 
Circb and Special Applications . 
The is an absotuieiv essontiaf 
con^panicin tc yo^jr 'machine 
cotfe for beginners' book, even 



Elementarv My 
Dear watson! 

I mentioned iho Interface Ad- 
vanced ZSO ^lachine Code Pro- 
gramming ixjok elsewhert; and 
said il was the perfect compa- 
nion 10 a beginner's book and by 
sheer chance one such book 
came through the post- PuMsh- 
ecf bv Honeyfold Softvuaire Ltd. 
Standfast House, Bath Place, 
Barnei, Lor>don at C 12-50, the 
package consists of a book arid 
a tape, 



Thu book is bfiauiiluWy wni- 
ieit in a straightforward way and 
my friend's foorieen year old 
son could understand it wt(h no 
pTOblem. It is very frie^ndly and 
explains each iristruction arid 
section simply and clearly, 
There are lots of simple sample 
pfogrgms and each section IS 
terminated with an exercise 
which helps you measure your 
understanding. The text print 
quality is a little poor but perfect- 
ly legible. 

The tape contains a 
sophisticated Z80 assembler, 
Monitor and a Binary ^-Hex tutor 
program. This type of progiam 
of ten sells for the asking price on 
its own! 

I was very impressed with 
this package and recommend ii 
to anyone wisfTiirjg io wke th© 
giant step into the worlcj of 
machine code. 



in 



Brief 



If you ha^e a sneaking feeling that you coulcf use a computer to 
help in your work and said work involves data, then DATA 
MANAGEMENT AT WORK by Kathy Ung may be ihe book you 
should buy. Esseniially this book from Pan Sooks Ltd. is a cEiscus- 
sion of the subject for those with no knowledge of the topic and 
Tielps you to kfentrfy important features in selecting suitable soft 
ware. 

• THE M&E EDUCATIONAL SOFTWARE DIRECTORY contains 
more than 1 00 entries listed under iopicS- i Can't find a price for it, 
but every school should have one and it is a vsiJabiefromOept. BA1 
Mac Donald and Evans Lid. Estover Rd. Plymouth, PU6 7PZ. Tel 
HJ752 7052511. 

• Be maf d Baba ni pt oduc e a supe rb r a nge on a w ide va riety of sub 
jects, their three latest are TH£ PRE BASIC BOOK, a fairly painless 
introduction to computing (take note David Sluarti|. INTO THE Ql 
A R C H I V E , how t o u so the Q L p rogram for absolu te beginners , a nd 
HOW TO WRITE ZK SPECULUM, AfMO SPECTRUM + GAMES 
PROGRAMS 

T he la tt er wa s w rit te n by our old f riend W , Si m is t ef a nd concen- 
irates on board games rather than arcade games . At C 2 .9 5 for the 
first and £2 -50 for the others these are good value for money, 



Sinclair Saved? 



Sinclair gets 
backing from 
creditors 

In the last few bays of August, 
Sinclair Research reached an 
agreement with its bankers and 
main creditors that will ensuire 
continued financial and 
manufacturing support for the 
company. 

Sinclair f^esearch's debts ^re 
estimated at some CI 5 m, owed 
to companies such as Timex, 
Thorn EMI. AB Electronics and 
both Barclays and Citihank. 



A& part of the deal, Sir Clive 
Sinclair will retain ownership of 
the company and a position on 
the management team, but will 
now concentrate on research 
end development- The new 
management team, witi be 
headed by Bill Jeffrey, who has 
had some success with the 
marketing of the Sincalir Flat 
Screen Tetevision. Precise 
details of the deal that has been 
reached are not available, but 
hOfietuHy there will tie mora in- 
formation coming in the next 
few weeks. 




Sinclair renews QL 
push 

In a further effort to stimulate 
sales o( the QL, Sinclair 
Research has cut the price of i\\e 
machine from C399,95 to 
C 1 99 ,95 . A spokesperson for 
the company commented that 
this major price cut was possible 
due to 'nnajor savings from a 
sutjstantial increase in manufac 
turing volume . , we've also 
been able to cut costs through 
increasL's in efficiency based On 
eNperience gained in making 
QLs over the last year and a 
half." 

At the same lime, Sinclair 



Research has announced its 
own approved' QL disk system 
manufactured by 

Microperipherals (full review 
next issue), and a range of new 
software titles for the machir^, 
including QL Caverns, Ol 
Monitor, Entrepreneur, Decision 
Maker, Touch 'n Go and Cash 
Trader. 

All this, combined with the 
package deals for the Spec- 
trum f available from the retail 
chain Dixons, indicate that 
Sinclair are gearing up for an ag- 
gressive marketing effort this 
Christmas — especially since 
market figures now indicate that 
the Spectrum -H has a market 
share Of some 35%. 



If you've got millions of bits 
hanging out of the back of your 
Spectrum, you might bo in- 
terested in ihe range of connec- 
tor cables produced by 
Classified Products and Ser- 
vices. 

Their Frank Pumell contacted 



us and sent us a smaple two- 
peripheral connector, which 
costs CI 2, 50, but the company 
also produce three-way connec- 
tors and a range of cables for the 
OL, Further details from 
Classified Products on 
0325 313131 
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Prestet hd& ^always been a 
means For communicating with 
other people of itke mind, 
whether in Closed User Grcups 
or: if you want to W\k to an m 
dividual whose rtame or number 
you know, you can just send a 
'mailbox" message, without any 
charge apart from the normal 
Prestel and telephone usage 
cha^rges, A mes^^age page is 
reSatively tinv, compared with 
the amount of space on a vurit 
ten letter, but you soon get used 
10 shortening the way you say 
thing to tit them on a sinyle 
pdge, and you c^n always 
spread rnessages out over 
several page$ if needed. 

You can fend the same 
message to a numtier of people, 
hut thi&is quite lime consuming, 
arid a better idea is to make use 
ol the various special interest 
clubs, like ClubSpot 61Q's 
Adventure Helpline, or 
Timefame 816's micro buttetin 
board. 

One of the newest such clubs 
is the Micronet Gdllery on pSQC 
323. This IS a slightly different 
club, in that you essentially rem 
your own pages and csnchantic 
their contents whenever > ■ > 
like, though your changes a'^- 
only collected and actiorted on a 
daily basis, unlike the alterations 
made by true Prestel Infofma 
tion Providers who can change 
pages direcHv themselves at 
any time they want. 

The contents of the gallery 
pages ^te very varied — gpecicii 
interest page*; on all sorts of 
topics - some amazing 
graphics considering the editing 
equipment that the designers 
are likely to be i>&ing you 
name it, you could put pages up 
covering It (provided you didn't 
break the lavw or your Prestel 
contract). 

If you want to put graphics 
on a Gallery page, you wfll n«ed 
to be able io send the ESCape 
code CHR$ 27, a special 
telesoftware program in the 
HELP section of theGaltefV adds 
a number of useful functions to 
your VTX5000, including 
redefining various key s to send a 
number of special codes. The 
Gallery help pages also describe 
the keys voLt need topless to get 
graphics, as does Appendix 1 of 
the Spectrum Micronet Book 
from Melbourne House, {Which, 
by an amazing coincfdence. 
Afan is the author ot — Ed). 



A bit of 

crackling. . . 

One of the main problems with 



COMMUNICATION! 

On-line 

with 
Prestel 

and 
Micronet 

by Alan Giles 




sending long messages over 

telephone linss is 'Sine noise' ■ 
crackles on the telephone line 
causing transmissions to be cor- 
rupted, resulting in spurious 
characters appearing on the 
screen. Unfortunately, when 
you see such spurious 
characters you cannot tell 
whether the Prestel computer 
has heard the noise in the same 
way 3S your VTX5000, The 
odds are that after line noise the 
cursor on your television screen 
is riot in the same place as the 
Prestel computer 'thinks' it is - 
this means that there wiSl be 
Iciyout prdblcms on the resultinq 



Gallery page if you carry on 
Without somehow realigning the 
two cursors. You cannot simply 
backspace (CHRS Si. as both 
cursors will backspace and siill 
be the same distance apart, and 
when you think you are wntirig 
over the top of the spurious 
characters end rubbing them 
out, you will probably bo writing 
on top of something you wanted 
to keep. There are two ways of 
r [^aligning the cursors — 'star 

zero zero' will clear and 
redisplay the whole screen and 
ntove both cursors back to the 
start of the input — this shows 

vou how much effect the Mne 



noise tias had on your input. 
Alternatively, the code tor 
ENTER |CHR$ 131 Will stmply 
move both cursors back to the 
start of the input, sending this 
code is r>ol achieved by pressing 
ENTER, as this ser^ds the code 
lor hash' Either way you have 
the disadvantage that the cursor 
te back at the start, probably a 
tong way from wf\ere you were 
tVPifig. and during the time 
taken to key in the cursor 
movements riecessary to get 
back to where you v^ere, you 
may have yet more line noise, 
leaving you in a worse position 
than when you started. 11 Ime 
rinis<^i?; pafuri-itarlv h^d vw m.Tv 
find it i>est to ignore it for a 
jvhile, daSunid UmiI Uid prc^lt^! 
computer did not hear it iihe 
nfiodemsai the Prestel computer 
areless susceplihle to line noise 
than the VTX5000, so (his is 
reasonably likely to be the case), 
do not backspace, |ust carry on 
as if there was no gap where the 
spurious characters have ap 
pea red , But, do remember to key 
star zero zero' before you SEND 
the message, to check how 
much effect the line noise has 
had. It is probably best to do this 
at the end oi each character row 
affected tjy ime noise. 

Another way ol reducing line 
noise problems is to reduce the 
time taken to transmit a 
message, by preparing it offline 
and sending it in one block. To 
help you in the preparation, you 
HRed to know that the Gallery 
I nessage page has room for 69 7 
naracters, starting one space in 
■ n the first Iinfi so it fills 15 
hnes apart from the first 
iJiaracteron ihe lir^l line and (he 
Inst two on the last line. This is a 
lucky size, because the offline 
niessage si^e m the standard 
rouhnes on the VTX5000 iti 
59 8 Characters in b%{2 to 600k. 
and you need to add a ter- 
minating 'hash' to a message, 
so the maximum VTX5000 
message fits neatly in the 
available space , Remember also 
that when you use one of the 
ESCape colour codes it uses up 
two characters in the VTX50OO 
message string and in the 
available space in the Gallery 
message, but only one space on 
the screen. As tfie contents of 
b$ are manipulated in BASIC 
you should be able to :iee how to 
set up multiple pejges and so on, 
further hints are given in the 
Spectrum Micronet Book. (Vou 
cannot use the VTX5000 
routines without some change, 
as they insert ENTER and line 
feed codes in the message, us- 
ing up valuable space! 

Happy Communicatinq' 
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YES. ...place an order for our Spectrum Magazine and we will send you one of the 
above games absolutely free. We will also enrol you in our Discount Software Club 
enabling you to purchase software at huge savmgs over shop prices. We offer all the 
latest titles at substantial discounts such as, Frank Bruno's Boxing at €3.95 (saving 
£3.00), Frankie Goes To Hollywood at £6.95 (saving another £3.00) or Spy Versus 
Spy II at £6.95 (saving yet .another £3.00). We also have a number of older titles at 
even bigger discounts, such as, Alchemist, Zoom or Cosmic Cruiser all at just 95p 
each. In all we have over 200 titles available for your computer. 



:^:^ 



■J-i. 






. .'^'^ 




SIX MAGAZINES A YEAR 

A subscription of just E5.00 will 
bring you six magazines a year 
through the post. Each magazine is 
packed with reviews of all the latest 
software, reader's game playing 
tips, competitions to enter, our 
reviewer's personal choices artd a 
summary oi^ how the other 
magazines rate the new releases. 
HARDWARE AND UTILITIES 
SUPPLEMENT ■ 
Every new subscriber to the 
magazine gets a 32-page review of 
some of the -mora popular utilities^ 
— such as word processing soft- 
ware - and hardware including 
joysticks and Spectrum interfaces. 



OONT TAKE OUR WORD..,,,, 
Hwe's what some of our $Ml»crit»ff 

"I am verv pteased a% ^ur quick 

r«$portse. \ know ihal the efich}«ed ofdef 

wis be dealt Milh qutckty ^nd ofiictfinUy , 

nshAOyS-" 

J, hUnn. WMgstnif. $tMtfs 

"l Ihmk your Club is HnsalionaL tcrntic 
Who etee cenM offer sued t>ar;}dan>>.' 



KELVIN HOUSE, TOTTeRIDGE 

AVENUE. HIGH WYCOMBE, 
HP13 6XG I0494i 450587 



HOTLINE KEEPS YOU UP TO 
DATE 

Subscribers to the magazine can 
phone Our 24 hour Kotlme for up TO 
the n^inute news of the latest 
releases, A three minute recording, 
updated weekly, detaits the new 
titles and their prices. Club members 
may order by phone too! 

EASY ORDERING 

You can order from our substantial '" 
range as and when you like. There 
are no minimum order requirements 
- you don't have to buy anything 
at all. When you do order we do 
our best to despatch your goods 
within a week - often quicker. 



-^x:; ■ -mr |.:- ■•■■-• 

SUBSCRIPTtOAi FORM ZX 1D/BS il 

I titth 10 bacorw • lubKnlxr to the Mr Saftwaiq: 

l4t tNl TM^ 12 nwfiV^t. f^vr Allien I en^lps^ C&* IC10 if fifii vtWnt bocti m«0aiHn«tl. 1 und«HTW%d Vbu «ti<il I 

Mrtd m« voiH mof] miant Ckjb Moguinir tiv rtTum ind IhM ri I'm riCT ce<Tipl«t«lv mli^mii within two hmIu 

I un ■•turn lh« ^me is nuguinB htr a refund, t would Itka M my FREE (HIM:. | 

~ FindBt* K#«p«ri Vl FonflUll Of* | 

IVorr^ iQkwCK CAP^I ^44H k + l4lfl + S + l4l«IB«^l4iri4+«¥HI»^Ml4iM*4^#T»PriT;g«'V^V,P*i|^T.rV«.i ■■'■■ ■.■■■■■■»iaiiiriTi,BTBriT.,BrT, I I 

AduTQIA ..j.a^j+f4.Lf4f ■4iH|4144.pr^l'i4^4+#IH4«^IP.4'.|,^^r.f^l*.^'."4+W.«.*.'"B.aaraBqiBiri9 BBBBBSBBBrBBBiBBBB-BBSBBBBEBFBB,, I 

. .i^BBAJ^BBUB^Bai^BLBBBBBflB^Bikk^BBB^.^B BBJBBBfeBaBBBBEBBB4BTBBBBklB«BTi4lB+fe + B4 B FB,«B k 4 + 4 kB4B BkF4 B, ■ 

rDSlCQufl' ., . . .CnB^Uffi' rOlltH W^OV iTlO .J.B...feA,kA4..*.va4Mi4,B^4 + i Fd+.*i + i«aik»4i«4'k»«4F4.fcBk».4.t44'k»t,kl44 I 

Or chiig« (lit AecAH'Viti Kcount I 

onnnnnDnnnaaDDnnn . 

,f.y ipf,i,M 10 UK & BI^CO Duly. Othar mm *e O Eutdpv, C9 USA ft Middtl EhU, CIZ Auflnii«. Far EasI I 

b S Atr.t* I 
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HARDWARE 



Laser 62 Keyboard 



to an On/Off switch by ^ Uyledid 
and the PSU lead is plugged into 
a sockoi supplied on th€ back of 
the C3&e. 




At one Time the mo5T important 
modification tof a serious Spec- 
trum user was to replace the 
rubber keyboard with a "real" 
one. With the developrr^ent of 
the Spectrum + this has not 
been such an essential require- 
ment, although ev&n that 
keyboard has \ts problems. 

There are several keyboards 
availabte for the Spectrum 
covering a wide range of styles 
and offering a wide dhoiceofes- 
tra features, so what does thIS' 
one offer? 

The keyboard is quite large, 
15" X 10" which is as wide as a 
BBC and nearly a& long. The 
thing that strikes you is the thin- 
ness, 1,5' at the back, sloping 
away to nothing at the front. It 
reminds me of the BBC in the 
finhSh, cream ptastio case and 
dark grey keys. There are 62 
keys, the main selection of extra 
keys is bunched at the right of 
the keyboard and consists of 
'^ ^\ ]" - -:;-,./*' plus 
delete, E mode and up,''down ar- 
row keys, On the left are addi: 
tionsi Edit, Caps Lock and 
lefv'right arrow keys, A full size 
space bar ts fitted. 

Key legends are of the slick - 
on type and are all printed in 
white, the extra keys are printed 
in large bold form and stand out 
from the rest. Generally a very 
smart looking product. 

Fitting 

Whenever I have to add such a 



unit to a Spectrum I iry in put 
myself in the place of an inen 
perienced owner and act dumb 
{f'fn no! saying anything — 
Cfiff). and as such I think the in- 
structions suppJied would cause 
some concern. 

The instructions are a 
photocopy of some typed notes 
accompanied by a simple, bond 
drawn, side view sketch of the 
assembled unit. Actually it is 
very simple to fit, and the 
system of fixing the PCB and 
key unit is unusual, ihi^ consists 
of a metallic baseboard with 
plastic poles stuck to it. The 
screw holes of the PCB fit over 
them and are held In place by a 
spring device at the top of them. 

Here was the first problem, 
the instructions said 'lift 



keytioard from plastic moun- 
tings and fit the Spectrum PCB' . 
By pulling on one of the moun 
tmgs ( managed to break it. It 
was onty by careful examination 
of the bits that I realised that the 
spring bit at the lop had to be 
compressed to allow the hole to 
move over it. Silly me! 

Slotting the PCB mio position 
was no problem and neither was 
replacing the key unit aithough 
the fit is extremely light due to 
the height of the casing. Screw- 
ing the bottom of the case to the 
top was OK, although there 
were more screws than I need 
ed, and an interesting looking bit 
Of metal and a rubber grommet 
remained without any explana- 
tion 

The Spectrum is connected 



Spectrum pc.b 
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in use 

First of all there is a problem for 
Interface \ owners. There is no 
way the interface unit can be fii- 
ted inside the Case and, 
ijI (hough it could be forced to tn 
uncomfortably underneath, the 
only way of satisfactorily using 
It was to USB an extension ribbon 
cable. 

Secondly r bt/cause o( the 
depth ol tht; unit it would not fit 
comfortably on my desk with all 
I he other bits and pieces. A 
massive rearrangement of the 
whole system wasesseniial, 

When I actually got round to 
using it, the white legends did 
not cause the confusion I had 
expected, this was mainly due 
lo the choice, position, and bold 
labelling of the additional keys 
which seen to be the one* mosi 
frequently used. 

The case is wejf designed and 
ts comfortable to use. the beveii- 
pd front makes i1 convenient to 
rest your wrists on and the keys, 
though not stepped, are spaced 
and separated enough to make 
fairly fast and accurate typing 
passible. Unfortunately I did not 
like the plastic feel of the keys, 
and tl>e space bar on the one 
supplied has a soggy' feel and 
kept sticking down 



But . . . 

I wonder who will buy this 
keyboard. In its favour are the 
excellent 63* tra keys, but agamst 
It is the fact thai there are many 
others of similar, or better quali 
ty at about the same price. Ai 
£65 00 It is not cheap, and it is 
not a truly 'professional' 
keyboard for practical usage. I 
typed this article on it using 
Tssword M and found it 
reasonable but I preferred other 
boards that I'd used. For pro- 
gramming It has many advan- 
tages over the old Spectrum but 
IS on a par with the Spectrum *■ 
keyboard available at ^2000. 
Possibly I could see a use in 
Educational establishments 
where an all round sturdy unit 
like this could be a great advan- 
tage. I do think though, that it is 
a little over priced. 

Micro Board International, The 
School House, Station Ap 
proach, Woking, GU22 7UY. 
f55 00 
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POWERFUL AND INEXPENSIVE BUSINESS SOFTWARE 
FOR ZX81, T/S1000 and T/S1500 COMPUTERS 

ZX-TEXT ZX-CALC ZX-CALENDAR 




A *Dr(] pfocessof IS 1y « tumpufHsr vt,t-i 

wha! ft tycwviTii^f is to a typ^sv except trial The 
(ormar la* more iiJvaniage? rnan the lanor 
Z3<-T#!(l csn operjtB m i6-6Jk; HAM provnaing 
tfom 1350 (0 9000 words pef documani n 

f*iH|fOS 6 diffSrenl Opti-OTiB wrile, TfiBO, B(*t, 

pfmi. save and clear tflxl Text ^a Arrtten on a 
(»r-iine uajis with quiek Speed ana Mn 
iKKmntBl tack-ipaca and dfllele capabiliUBS 
tuMno ■viiiBbm Ydu can aim acce-u trn 
eoiiof dirvciiy 'rom wtiie iriodv tnd vice- vers* 
Taut c^n tie proql-f«Q0 Qn a pAr-lirie &&sjs 
BilDtmng for afiough lirr>e to da1»rmine if iny 
edilmg IS n«a[jed T^ig tait edrior aiiQws. a lifw 
Of Iffxt Id De defeled mEeHfrd, rflcH-iced afvd 
iLtled lot -sdiling Vou rnay aitocritrige a utoie 
or exiirosticin mirun a line slop or ^tart taxi 
*iiiie It IS scfDliing up thie jcrwn. begin 
r«adin^ lait jfotn me tirti line or ttna Me. te- 
enier lAfTite moM irQin ih« e^or. tVtutf to tt^ 
iTiainiTvarvu or create a, window u> thai vQu 
can read BE3I1 l^vti 'des pmi^narwsauaty Tt^ia 
QFinl oplKjr^ laheft taxi tji^pJaysd in 30'C0)unin 
twrnal on Ihe 4cr#an and outpuls to eilher the 
ZX/TS pfinl»r (Wiih MarTWjtiCh's CsnlfGhics 
Paftllal Mortice 60 -column arwj lowef/ 
hignot . cBH OLflf)ut 'i posaiblel File* may 
P« saved ori tape CHS*fltle with Ihe usa ol 
po* JJhQie comrnarKi, or by ttie sainfl tohen ihoy 
Cari t» *f»Sed 'rorn meiTKJfy .'■ storage so inai 
lh« ruK capacity ot the proprarri can b« usea 
lof oltw purp<»«» such ms composing Mars. 
raporlK, articles, rrn^moi. jiaivlard lOrnts. 
instructiohs, ads, grephs. |«i«phori4' 
directory, ii*i« oi c^istorne's. membe't 
IrMOdt ..tfit; Alfto cofhe^ of ti^et are ei^vayi 
IMi «iip«nf<w ihd e«»ier to rurv 1ha^ itsir^ a 
phtitoc«pt«r Other adyehieg« are uvings in 
i<ni«, paper, mH, cwrecling mMktu tra 
Bd<ting eFferttii:i^riii more errficeniiy ihari 
doing lAdm ihtougti enh^ hen^twftK^ Or 
LrtiDfl « fyp«wfi1*r 

$11.95 



An ©lOCUonic sp'eaflsh&el caicuialor .& ir^e 
Njndarriiinial EiasKL tool rDrsiynmarijing.repoting 
ai%d flhaiyjihg in matriM 'orrn any accoutfling 
matnefiiticai cir $eHefii>ficfTi6riipuiaiiOhoihu#<n- 
tJBfS ZX.CBic.Qe«ratssin3?*(KRAMafKl^Qfi}s 
H, maximum c* 3360 characters ■■spfeadsrieet Tfie 
entife mal ri se c Oniul s of 1 5 c ol urn hs i letters A-0 1 
and 30 ro-ivs, (ngmtisrs 1-30) wth S cheteclofs.'' 
catl UnltksDthBr popular ESC s ZK-Cilcusa$in 
CBic ulal ion* and «flhin celis an 1 4 mal h fun d1 ions 
on the Zx-81 /tSiOOO ii offers a uniqiA *Suw 
fuhcVOfi thai ipi»i« one or mpro rowtvcoiumrvii 
simyttanecH^ty Parenthesis can iHui.ad#ilh in 
aquations There is no 'i^ed nmi on' how rnany 
egualions may tia anleret} formula & may bn 
itoffto m t\t I JO tell* 01 the spreidsf^ol The 
display attords 1 5 raws / co< uriM Lotdi r^g q1 dsti 
^mo moro than on* toil can occur across r'tlown 
one Of more row/column surnuitanBOitsl'j- With 
vertica.^ windowino ypu cen erfengoa set o1 co*- 
umns \n any {xder, l> praciica usirig luted -vanabte- 
ali^rimeni OiSplay 'ornals the rnonij !3l1»rs 6 
option^ antsryflTB^. movo. calculate, pr ml save 
ana dear me spreadsheei Enter/erase Ai^owi 
me enierir^. deieiian or dale arignrrteni wiihm a 
caHlirougt^triaijsflalB mobile cursor Wi|hin# 
move opiion you mav rnove e round me emtrA 
Sfaadiheai to eccefs any row. column ot ce4J 
Tfi« cakMjIats opdon altow^ you Ic anier labAlv. 
vakue* or lormulei irifo a cft^l or write and enter 
equBlior^B ttvl wiilactifpcnti-iAdAlt aireauy^ithii^ 
the iprea^heei you cen also erner bar grapns 
intoBoa'linitriiRCkptionAbscritjierteistiverepiica- 
fiOh. down /across a column I'r^w. isaisOaliowad 
Pv \t^t 004100 A^sotTi IS option Biiowsthe euio- 
rriaiJ^ calculaiion of i^ eniire sproed&twet wih 
or* si-figie comm sna Print ai lows ycKJioduKiulta 
etirwr ir« Z x .' IS pnma'' i he entire so'e4;Jshee'i py 
eo^urtiri-aei* aoo row- pages ihrougK uso d the 
COPV command Tneentiraspfoadshoeirpiaybe 
Sttv4d OflCHsetto ia(}4 or y^<j may clear an de!d 
Irom <| or eretft tne programiroiri Ram efiiireiy 
ThflmQstgai:i»niadvarviBgeprovidedbyftnESC 
Over ipe-ciliCBl ly veri ica i atipKi: all ons soltwa re is 
Itvil a n £ SC pf ovioes a reusablB ita me*H5r* wiifi 
wt*ich ypu cen compose e^y specific tmenciei 
modef f alhar wan just be i imitBd 1 d oniy ons slati ■ 
ceiiy fiied rormal for ston^tgi. aispiayin;) afi4 
rtithipulatinf nurne>r«pal dale 

$11.95 
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Tinif- . ■ 'i( isai uTiponariaspacujl 

any seriQ. ■ ■ s^ and pefSDnti ai|}«fida 

Planning ho * I (j iircid ouf time leaves ua uetler 
pre&ared before aro wh^ie we are spending ii 
iti^ 4va remain better organ^ed after we fifins^ 
tpendirig li ZX-CAlervdar op^rale* i-n 16-G4K 
RAM allfffd'f^B 30 appointmonls in 18*. lOOih 
32K IBO ii <IBK or JJO ,fi ^K £tth 
appoinlmenl reeOTd honts a rriaximum of 2Z0 
characters Trie main menu nciudes enie* 
saarcfi/chacK/SQt. c'^r^e. save deer ana 
pnni try grH}' all appomtmeioij rriade on a 
spe&tic date or wrih any pariy Oljipui id aiit>Br 
ttve ZX/TS wirder is permissiple This pjogfam 
A-ill per mil you to remember 10 do somairMng or 
10 be s&mBTWf.ere importa'nt by calaiaging yctir 
an iwws to str. quest ions !hal yo u m ust iccotini 
fpr jn OToe' hol 10 waste lime i*n«ri n t* scarce 
mrfien w*ih whosn, al wfiat lima, fpt ho* ipng 
A't^ere and whai ar« you go>r^ lo OiKus* ath) 
conc'ude wtteti yD>u gart tog*iti#r w^th toiiwone 
else'' The proipam wa you p*fnan#fitiy 
of'Qmiie recotti. ciats^iy. search, ftori, 
caicuiatA, modity. Sij:inmBfi7e, ottiain ■ wnftftn 
report and siore your afiswari to itvs preced^r^ 
questions sp that you wtii no< forget wivtt you 
decide lo do wiif> your iime This proor«Tn 
idaniifiaf yoi^ time eccordtng ip wherr you ara 
going lo sp«no il arxl wlh wlwm you ate (Kiiihg 
10 share it Throi^gh itme formi of UHlirig 
appoirtjfnenji you are al^e lo venly or nKxjify 
how your iirrie is budgeie-cE withoui wtal>rig irxi. 

JJftper or t^'"'ft ■iflT'e tr ymg 1 p f eme'mber ^Bt yOUi 

said 10 youf Mil or Mhtc son^iMne «isd ^uj lo 
you Of wheir* you piiced centin wntlen 
message-s nial you f>ow carT find Wilti ihn 
projrflni you wiii kflow wnwe yoti Gin find 
eitadly whal you nesd lotinow ^boul whwe yOu 
wa.nt 10 and hav«ipcie. or yrt^ereyou have bM^. 
before you get and after you got Ihore ThiA ZX- 
CtHndar i^in ffsi you plan ycM lima so ihai you wn 
r>Bvw lave lo worry eboifi wtiet ts atWH or whii 
oame belo'ie ipr you wtfl ahvtyt kiyjw. oy u*^ 1 
10 never tuB caij(^ astray by eny Eme'trame. 

$11.95 
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I've had lo wail a white for my 
copy o1 LeoPBrdo so let me 
record a s/ote of thanks right 
away to Creaiive Sparks for 
their prompt response to our 
dear Editor's genite hint lo ttiat 
effects Ejcpectatiorts grow with 
vvaiting and the usual 
preliminaries are likely to go by 
ttie wayside once yO'J 9«' ^ 
chance to get to grtps wiih the 
thing yoii have been waiting for. 

So, without, as ihiJY say fur 
Iher ado, let's see what's of- 
fered by thi$ Graphic Utility for 
the 48k Spectrum, Its claims 
are considerabLe, as Ore might 
expect frorn a package bearing 
the namt; of someone who 
migtit easily be described as one 
of the most creative sparks of 
the Italian Renaissance — 'simp- 
ly the most advanced Spectrym 

graphics package in 

fact the only restriction is your 
imagination/ 

It certainly made an impres- 
sion on my son. I had to pull rank 
to use the program myself, but 
not before he'd had time to pro 
duce at least one effective, it 
simple screen within a very 
short space of time, I include it it 
only lo show that ^ quick start 
can be made with this package. 

Keyboard and Joystick con- 
trol are availabli: end a 9B page 
manual is waiting to take you 
through the facilities offered. 
It's a comprehensive manual 
and worth noting here that it is 
written in a very effective and 
practical style, More like a guide 
at fifst, to some pretty heavy 
stuff which ff approached m any 
other way would have almost 
certainly put off many a poten- 



Ttve nnain Menu otfefs three 
Opiions? CREATE GRAPHICS, 
SAVE GRAPHICS and LOAD 
GRAPHICS. Starting to draw us 
ing the Pixel Cursor, a small 
(lashing black dot on a while 
scfuen, is &tfaightforwar<i. This 
is t^e pen position which of 
course can be moved as if the 
pen were on the paper, or liliiii 
in order to be moved onit) 
another part of the screen. The 
current mode and Ifie cursor 
positiofi (measured in pixel 
unit&l can be called and 
displayed in the tOft le f t cotne r of 
the screen. 6rush si^e - the 
numlwr of pixels in a stroke • can 
be changed easily. After sortie 
experfmeniation this facility 
becomes quite easy to use. 

At any time the INFORMA 
TION WINDOW can be cafled. 
This gives the user an update on 
the current state of the prograna, 
e.g. Mode. Cursor information, 
brush size, line information and 
so on. Curved lines can he 
drawn allowing sorno 
fascinating experiments with 
ellipses. At any time, those in- 
evitable mistakes can easily be 
removed or erased from your 
drawing. There are no problems 
either adding colour or filling 
areas indicated by the cursor, 
The WINDOW facility also 
allows a great deal of scope for 
creating colour patterns on the 
screen. This same facility 
enables a small rectangular win- 
dow to be defined in your pic- 
lure. 

Creating colour patterns is 
jusl one way of using the win- 
dow, magnifying is another. On- 
ly a small area of the screen can 
be tackled at a time and the 



magnified image printed 
elsewhere. Words and UOCs 
can be Incorporated into pic 



tures and the blocks' so created 
can then be inverted or rotated. 

Another feature olJertsd by 
Leonardo is PROGRAMMED 
DRAWING, a way Of creating 
and then drawing and repeating 
compIeK patterns and shapes. 
This facility is useful, but re- 
quires quite a lot of work and 
time spent with the manusl- 

Finally, scrolling can be 
achieved. Either the whole pic 
ture or only part wi<thin 3 win- 
dow can be scrolled in any direc- 
tion. Using the scrolling techni- 
que further textured patterns 
can be created. 

The whole program has 
enough prompts and signals for 
the user to have all the informa 
tion he or she needs at any given 
time. Having said all this, and 
with so many Graphics 
trackages now available for 
Spectrum users, some perspec 
tive is needed in order to assess 
utilities like Leonardo. I think it 
may well be time to 4o so- And I 
hope to be able to thts nex t issue 
with special reference to 
Leonardo. 




Leonardo 
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POOLS PREDICTION 

Outputs, best draws, homes and away$. 

f-^alur^s anelylicfil drfiw finder 

prints IB am form comparison graptrs, 

Analyses and graptis results every week. 

Takes full account ot midweek garner arid "Cup" matches tselween 

mdin league reams. 

Profnotlon/relegatlon opiion. {Cat\ bo u$©d from season to season). 

Easy to use. even for beginners. 

Gives paper printout of predictions if required. 

Full back-up £*?rvice. 

49 WINS (309 DJVIDEND5} received by author m far. 

"This is the b&st and moat scientific of any program I have seen ' - 

Mr R.A P. (Secretary, Orpingtorv GonnpLiter Oub), 

"Once again, thariityou for one of the best investments ffieve made" 

-Mr DL.B (F&llham). 

"( would like to congralulate yoif on your excQllartt service - it is a 

rare thmg these days" - Mr L.G.P. (Shrewsbury) 

"I found your program very protesslonal and user friendly- 1 am very 

satisfied with it" - Mr B.D. (Spaldrng). 

RACING PREDICTJON 

An easy to use predi&tor, by the same author, for the flat racing 

season. 

No knowledge of racing required. 

Input information Irom ariy daiiy r>ew3paper. 

Holds data on draw advantd'ge and ground conditions for 37 Bfitish 

courses. 

Se41-teBChirp program is never out-of-date. Customers report wins 

of up to 33/f. 



Ask for: 



British Pools 
Australian Pools 
Flat Racing 
t»ft iw d»^iii«rii. cr»i3ij«». F.O.'t ptytbi* ia Aoinb*ti 

A«:«tiyEurocifd,''Hii.t«ricird mjmtwr. 
Ovarftfii Euilonvfn pl«M« idd Cl tar pip 

Rombctt. 0*|>i. ZX, 2, WtlUnd Croll, eic*i(«r, Oxon., 0X6 OaO 



Allow T 



£11. as 

£11.95 

£11. da 

Of quot* 



BARGAIN SOFTWARE 






Dept. ZX, Unit 1. 1 Esmom 
Phon« order welcam< 


d Rc»ad, London W4 1 


IJG 


>. Ring 01-995 2763 


couMooont 




OiA 
Pfte* 


aF>EctRuiyi 




Ov 
Pi1«a 


f'fiOfANJ^VlOlM 


7.es 


i.» 


ALIEISffl 


tM 


7,35 


EXPLODING FIST 


BB5 


».4fi 


ARCHON 


taas 


9.99 


J e SQUASH 


T.«S 


S.K 


TWE ABTIST 


ia9£ 


IQJC 


JUGGEHNAUT 


7.B6 


&.» 


F. BflUNos aoxiisto 


«.« 


:S.3S 


l±A,lP*LlCiX^ 


9«!l 


T.U 


tMESULCE 


«» 


7.» 


THAT'S THE SP)H.IT 


79* 


S.» 


CAULDRON 


tw 


«.iS 


NOW GAMtS re 1W l«l»«l 9 S6 


«.so 


CLUEOO 


994 


4.U 


nocco 


7» 


s.ia 


OflAOOWTOBC 


?.te 


«40 


ROCHFOnO'SBlOT 


»» 


7.40 


OAMaufiTER& 


S.ftS 


7Jd 


KNilGHtl,ORE 


fl» 


7.10 


OAIEITS SUPERT63T 


tM 


•.» 


ALIENS 


if^ 


T.aa 


OUiN OARACH 


0AS 


7h« 


ABU SilWBa (^(jr»n*tiofl) 7 M 


SftS 


OtNAMIlTE DAN 


eos 


s.as 


AUIEWTO A KILL 


IDN 


t.so 


EVERVONESAWALLY 


f.» 


T,» 


□LASS 


T.H 


«.» 


rOUftTH WlOTOCOL 


1299 


10.90 


GHVff^ON 


fl.H 


7.20 


FftANKlEGTH^OOO 


»» 


r,« 


RUPERT BEftR 


7.as 


5W 


MEflBERrS DUMMY RUN 9.« 


7,40 


STPEFT HAWK 


a.M 


4.20 


HIGHWAY 6NC0UMTEH 


79* 


SlH 


TERRORMOLINOS 


7K 


$.S5 


HYPER SPORTS 


7» 


i«e 


J CNAftLtONS FiSHIhiC 


*9* 


$.H 


INT flASKeTBALL 


S.fl9 


4.aa 


AIRW01.F 


6»S 


S.H 


IHT KARATE 


f to 


Ltt 


ASMKEPON 


5M 


4» 


JET SET WILLY II 


*9S 


S.K 


SEACM HEAD 


7*5 


t.U 


LEVEL 9 GAMES 


S9S 


7.MI 


<5HOST8USTEfl3 


«49 


T,» 


MECA HITS |lOliO|3 lilla*)l^4S 


*.«« 


eP;0AI3 ST 


7.9a 


IH 


METABOLIS 


696 


LIS 


CHucKiE ess s 


em 


4.M 


MJNDEfl 


t«S 


T.40 


FOOTBALL MANAQEB 


«« 


S.M 


ig»0NO?0LY 


sas 


CSO 


EST SPACE RACE 


t4.«S 


4.H 


MOROews QUEST 


fl« 


s.» 


HO&BIt 


14« 


la.s* 


NlQHT SHADES 


9.9S 


T.U 


IWATCH DAY 


79* 


».» 


NOC£S OF YESOD 


«.«fi 


7.40 


RAID OVEfl MOSCOW 


7.SJ 


B.» 


REO MOON 


a.9fi 


fl.2S 


STSTEM ISOOO 


ftW 


7,9* 


ROCKY HO HaOH SHOW 


«»s 


MO 


TECHWCICANTEO 


9.» 


4.H 


SHAPOWFIRE 


BK 


7.4a 


SOUTHERN: BELLE 


rM 


S.90 


SPVHUMTEfi 


?» 


*.» 


UNDER WULDE 


*M 


7.» 


SPY VS SPY 


I.W 


7M 


GMEftALO ISLE 


t.K 


3.« 


STARION 


7.« 


a^aa 


C^REMLINS 


aM 


TJfl 


SUPER PI PELII^e 


79& 


AM 


VLI30 


0L» 


T.SO 


TASWpRD II 


law 


TJO 


vmcALC 


a.H 


gjo 


TiRNAfjOO 


B«» 


T.» 


VUFILE 


«H 


«.u 


VALHALLA 


I4BA 


4.1t 


WXKON 


7-»5 


flJE 


VVORtO SERIES S/BAiL 


695 


S.20 


SHEBILOCK HOLMES 

S DAViS SNOCKEfl 


1*95 


11J( 


POLE POSlTIOfSl 


7.95 


2.99 


PA.C MAH 


796 


7.» 


FORMULA 1 


T.9S 


9.9S 


MOON CHCSTA. 


e«s 


&-IS 


ONE ONE ONE 


ew 


7.J0 


MATCH POINT 


T«S 


LB 


flO&IN Of SH^WOOO 


9fi& 


7.60 


ALL PRICES INCLUDE P*P. OVERSEAS PLEASE A 00 £1 PEA TAPE 
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MASTERFILE 



^^^''^ 



HOME & BUSINESS FILING SYSTEM 

The most versatife database for \hB 48K Spectrum. 

• Up to 36 User-Defined screen/print focmats per file, and eoch 
can display different selection of fields, in different sequence. 

• High efficiency data packing, no wasted filespace 

• Super fast, multh level file seorch, record selection capability. 

• Up to 51 columns, and 22 lines per recf?rd can be displayed, 

• From 1 to 22 records at a time can be sfiown on screen, 

• Up to 128 characters per field, 36 fields per record. 

• Compatible with Tasmon, Euroelectronlcs arxd Kempston 
printer interfaces, arid adaptable for most disc systems. 

' ... the best dat<lXMe for flh© spectrum is now even better ' Sirxitair User. Jcxi "85 

Design your own print layout with MF-PRiNT. 

For Mosferfile version 09; increoses the ngmbef of coiurrinj ro )36 + . arid has numeric 
editing orxJ co^urrn lotcji^s Alm»Qst no reduction in spoce available for dOfO' 

• Masferfi I© version 09 £14.95 

• MF-Print ..,,,.. E6.95 

• Masterfil© with MF-Prlnt , £19.95 

All avQilobie 'cy ifie ^t^ 'Jp^C'r^jn. \ - ; ii^r cjvaiidtiie Vory joachrig ccf-f-J"?' Jic"?! 

• Enhanced version available for Amslrad at £24.95 






^ 



f^e. 
^ddI 



,nco\Vec^^^ 
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CM> 



[ Campbell Systems 



CompbeH Systems fOept. j 
57 Traps Hill. Loughton, Es&ex 
)G10 1T0, England- Tel: (H 508 5058 
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The Artist 

Recently released in competition with 

'Leonardo' is Softeic's 'The Artist', carol 

Brooksbank tried it out for zx. 



r 



,-\iHi 




48tZ>.SPEOftUM 



'■// 



•H ^T\»^4M''i ■4Jhi i,^r^ I 



show, and The graphics handling 
alone makes it worth the 
£12,95 Softekaskforrt. 

On LOADing, you are faced 
with a blank screen, two cut- 
sors, and a menu at the bottonn 
or the screen. There are t*o 
other menus, and you can flip 
between them at will. One cur 
sor is the reference cursor, 
which marks the centre of 
circles, the &tart of a lirve, etc. 
and the other is the operative 
one, which you move with the 
cursor keys. My cjniy quarrel 
with (he program is that three 
are Q, R. S and T. The handbook 
says that this is because they 
ma ke i t pos sible to use f i rtgers to 
move the cursor and thumbs to 




The Artist 
softek 

£12.95 

My artistic taler>is put me firmly 
in the "If-Yi&u-Lfind-Me-a-Ruler- 
i-Can-Dfaw a Straight-Line* 
School of Art, but even I could 
produce a creditable screen 
after only a short acquaintance 
with this superb, program. 
Anyone with real ability coufd 
produce spectacular work with 
il, as the eKarnpies on the tape 



change from 'ink' to rubber'. 
T hat' s a nice t heory , b u t most of 
us are brainwashed into thinking 
that you use arrow keys for 
moving thmgs around, and I 
have lost count of the number of 
unwanted circles and squares I 
have pfOduced by trying to 
move the cursor w(th keys 5 - 
8 , The program makes ii easy to 
fub such things out. but it is ir 
ritating. The cursor moves very 
slowlywhenhelddownfofshori 
periods, making precis© work 
oossibie, but if you hold the Keys 



downconlinuousiy tt sptieds up, 
giving very rapid movemeni 
alfrout the screen. There are 
three cursor modes. One leaves 
the reference cursor where it is 
until you move it, the second 
moves it up to the current posi- 
tion after each line is drawn, and 
the third makes the cursors 
follow each other around, so 
that you can draw parallel lines. 
Or circles and squares Of ths 
same size. Yog can also draw 
'freehand', using the operative 
cursor as a brush. 

There are eight brush sizes, 
from one pixel to one cheracter 
square, and also an oblique one, 
which is rather like writing with 
an italic pen. In addition, you 
have an 'air brush' mode for ad- 
ding stippled shadirng. The brush 
can paint wrth the ink colour, or 
with one of several shading pat- 
terns. The same shadif^ pat- 
terns are available for filling 
shapes, and you can also design 
your own patterrts for this- 

The fill operation is faultless, I 
gave it all manner of unlikely 
shapes to fill with all sorts of 
shEjding patterns, and it was 
perfect every time. You must 
make sure thai the sftape you 
wish to filt is completely enclos- 
ed, though, Even a one pixel 
break in the perimeter will let the 
shading bleed into the adjoining 
a Tea Fortunately, the prograrti 



shows you the area to be filled 
before anything permanent is 
done, so you can trace and seal 
any gap. The entarge mode is 
very useful here, if you are trying 
to find a one piKeigap. 

You can at any point enlarge 
the drawing to allow you to 
work with precision on fine 
details. The window onto ifw 
screen moves about as you 
move the cursor, and you can 
switch between enlarged and 
normal size free(y. At any time, 
you can overlay a chequer pat- 
tern which shows you the boun- 
daries of the attribute squares, 
and you can set the attributes 
one square at a time as you 
work, or over a larger area if you 
wish. If ydu need 10 work On the 
bottom two tines of t hie screen, 
fiotrmally hidden by the menu, 
you can move the screen up. 

There is a cut and paste 
mode, which allows you to 
move sections of your work 
about, copy a section to another 
jjjart of the screen, Or enlarge Or 
reduce portions in either or both 
directions- If you are producing a 
symmetrical design, you need 
only draw hall, beciiuse the cut 
and paste mode can produce a 
mirror copy. 

At any point in your work, 
you can store the current state 
of the screen in memory „ and if 
you thers make a mistake you 
can return to the stored state I 
found it useful to supplement 
this with the occasional tape 
saving, however, as the stored 
memory is automatically up- 
dated after cut and paste or fill. 

Finally, there is a text mode 
wtth a choice of typefaces, in- 
cluding Gothic, and a very good 
small type face which is clearly 
readable even in a screen dump 

The program's UDG handling 
is superb. There are eight sets of 
graphics defined in the program. 
ar»d you can redefine seven o1 
them, the eighth being the 
Sinclair c ha factor set. You have 




22 



IX COMPUTING OCTOBEft NOVEMBEfl 1 ae& 



READERS REVIEWS 







N 






to be carefui which you 
fodef ine , beca u s e a k| 1 he sha d i ng 
patlerrrs and type faces are held 
in ihe graphics sets. The pro 
grarn itself makes use of the 
small type face, and if you 
redefine that tha msnus start to 
look a bit odd. 

The graphic defining grid 
allows you to define a figure 
which covers up lo nine 
character squari^s, and which 
can then be pnanipulated. You 



define on an enlarged gnd, but 
there is a normal siae box 
alongside, &o that you can judge 
the finished effect, Vou can 
save the finished figure in 
memory and print it to the 
screen, You can also pick up 
figures already ofv the screen if 
you wish to modify them. This 
means that you can, if you wish, 
define figures even larger than 
nine squares. You draw them on 
the screen as part of your overall 



design, and then pick them up 
from the screen In blocks of nine 
squares and store them in the 
graphics mennory and /or on 
tape, microdrive or wafa- 

If you are intending to 
animate a graphiic you can 
define up to four related figures, 
and the program will show you 
the animation effect, by printing 
th*m rapidly one after the other 
in the box beside the grid. 

The graphics mode can also 
be used to define your own 
shadinig patterns or character 
sets, and the program corr^es 
with a set o('US<i1uT characters, 
including an aeroplane, 
helicopter, and tanit, anda man 
wilh a gun w ho can be anima t ed 
so that he runs along shooting. 

All the chamr.tRr sp.t.s artd 
your screens can be saved on 
tape. The program ismicrodrive 
compatible, and claims to be 
Wafadrive compatible, though I 
found that you had to tinker with 
the Basic a bit before you could 
save and load freely to 
Wafadrive, There is a com- 
pressor program on the tape, 
allowing you to compress all. Or 
part, of your screens, store and 
recall them by number when re- 
quired. Screen dumps to ZX 
printers are provided (or, and I 



found that a very minor altera- 
tion to the Basic ailowed me to 
produce screen dumps with my 
Epson printer and Kempston in- 
terface. The range of shading 
available in the program makes it 
particularly useful for producing 
small line-drawing illustrations 
on thie printer. 

The publishers inylte you t€> 
register with them as an owner 
of 'The Artist', so that you will 
bg entitled to discounted copies 
of future enhanced versions, 
and they offer a priming service. 
Send them a tape of your screen 
a nd t hey w ill pr ov ide c olour pr in- 
touts at prices ranging from 75p 
for B one-off 3 " wide to C2 for 
8" wide. Multiple copies are a 
bit cheaper. 

I would rncommend 'Tfie Ar- 
tist' to anyone who wants to 
produce artwork with the Spec- 
trum, amateur or professional. 
However, good (or bad) you are 
as an artist, this program will 
help you to produce very 
elaborate screens belter and 
more quickly than you thought 
possible. \i is not often that you 
come across a program which 
so splendidly lives up to ttle 
claims the piibtishars make for 
it. 

Cafof Sfookstiaifh 



< 



Datapen 



TheDATAPEN llghtpen enables 
you to creof e high resoi u rion 
piictures and technical layouts 
d if ecti y on yo ur r , V, screen , The 
accompanying software ollows 
you to draw any si^ape or filled 
area you wish, to pixB! 
accuracy, in full colour and the 
results moy be utilised within 
your ovi/n programs, eg for 
onimatiori, or to iUustroie your 
title poges At just £29 inclusive, 
tfie Datapen lightpen pockage 
represents superb volue- just 
looJ<atfheacfuol jcreen 
photogrophs and you will agree 
fl^ at th i s m ust be f he best va I ue 
tor money on the market. 



IncofpOf otes features r>of provided 

with other pens 

Push butioo operotion on pen - no 

need ro use keyboard 
Works undef ony lighting conditions 
Plots to pixe? occurocv 
■ 20 pre-defined commands allow 
plotting of geometric shapes, 
indudingtriangle.. lines, circles, etc, 
text, or user-defined characters. 



A QUALITY LIGHTPEN 

for use with the SPECTRUM computer 

n|,U5" 3 SOFTWARE 
PROGRAMS 

« Rautine$ and ideas tor your 
ownprogroms [Menus. 

3ann©s,fTius!C.etc) 

• User-defined graphics 
creation progrann. 

• Superb full colour drawl rig 
progrom asiliu&troiedin. 
these QctuiQl screen 
photographs. 




• Uses all pa per end ink colours, 

• A screen grid moy be turned on ar^ 
Off. at wil I. to a ssist d ra wmg. 

• Flexible erose CO pa bill IV- 

• All drowings can l>e saved to tope for 
further use. 

• P I u g s i n direct - no ba tteri os, a d diti ona I components, or ad luslmenls needed , 

• Ho ndboolt.pl us printout or routines for use in your own programs. 



S&ndcriequeorP,0 for £29.00 loDepT ZX DArAPENMtCROTECHNOLOGVLiMrT£0,KlnosciefeRood.OVEf?TON,Hontt ftG^5iJ& 02S6770d9S 

or sk Q r your i ocoi com puter shoo. Sen d S.A .f , (ordeia Us. i igfiroans and loifwo'i* are oi jo □ vo^ liic u rof 9iC 6. Ofagen, CBw-oJ oraa v iC-io 
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Across the Pond 



by Mark L. Fendrick 



Usually when a computet is no 
longm in production, the books 
which are written and published 
for that compuTer no longer ap^ 
pear- But, that hasn't proved to 
be the case with the 
Tiin&)(/Sir»ciair computers. In 
fact, the books which are now 
on the shelves in North Afnerica 
fall into two different 
categories. The first category 
contains those books which 
were written in the United 
Kingdom and imported to the 
United States. These books 
were written for the SinctairZX- 
8 1 , Z?< Spectrum, and theOL, In 
the case of (he ZX81 tooks, 
they are completely compatible 
with the T/S 1000:1500 and 
can be utiliized with no problem 
at all. The boo|<;s written for the 
2X Spectrum are mostly com- 
patible with the T/S 206B, but 
since the T/S 2068 has a 
nriodified Spectrum ROM which 
includes addition^)! features, 
they are not included in these 
British books. These imports, 
however, made up the bulk of 
the early offerings lor the T.'S 
2068, often with their titles 
altered to appear to be written 
for th«T^S 2068. 

Now, however, books writ- 
ienspeciiicalty foriheT*S2068 
have been written and publish- 
ed. It (s a few of these books that 
we will consider this time. 

T/S Books 

We'll start with 9 took at a book 
entiiied; TiMEX SINCLAIR 
2068 BEGINNER/INTER- 
MEDIATE GUIDE by Fred 
Blechmar (published by Howard 
W,Sams&Co.Jnc;<1300 West 
62nd Street; Indianapolis, In- 
diana 4 €268), A long time fan 
of the Snctair computer, Fred is 
a betiever in teaching practical 
applications rather than just 
theory, so you will find clear 
plain English descriptions with 
programs to illustrate each sub- 
jfl'Ct, Fred sees himself as your 
guide on safari as you make your 
way through his book. 

The book is divided into two 
parts — Getting Started, and 
practical Programs- You are 
taken from the seVup procedure 
{including a description of each 
part of your system) through 
BASIC programming. Each 
chapter takes you further along 



m your t?etoming familiar with 
the T/S 2 06 8, and what you can 
do with it. One of the major dif 
fercnces between the Spectrum 
and the T.S 2068, the four 
display niydes, are explained 
early On, but there rs no ex pla na- 
tion of the application of any but 
iho normal mode, but as this is a 
basic guide, that is ^W you would 
expect. They keyboard is in- 
troduced in a brief program 
w hich gives V^** ^^''^ opporttjnily 
to access most of the com- 
mands you will come across on 
the T,S keyboard, ,' -^ 

The next section, ebfitted 
The Basics of BASIC ", is & 
tutorial on the use of Sinclair 
BASIC . Along the way , Fred has 
included a number of short pro 
grams which illustrate the pro 
cedures discussed. (Exam.p^es 
are the ESP tester which is used 
to demonstrate the use of the 
random number generator^ and 
the digital timer which 
demonstrates the FOR. 
NEXT loop. I Each section has 9 
few questions at the end to test 
how well you uruiierstar^d the 
material presented 

Part 2 gives you some prac- 
tical prog ranis and ex. plains how 
they work. There are two sec- 
tions in this part. The first one 
deals with home and personal 
use programming. Included \n 
this section are "On Your 
Mark]", a footrace using 
graphics, colors and BEEPs; 
"Tod Totalizer", which is a 
digital timer to keep track of the 
cost of Song distance telephone 
calls; and "Bio-Graph", which 
plots your biorythms. The se- 
cond section^ which is hobby 
programming, includes "Basic 
Banner" which allows you to 
prinT messages lengthwise 
along the T/S ZQ40 printer 
paper; Collection Evaluator" 
which gives you a way to keep 
track of any collection you may 
have, "Sounds of Music?" 
which is a music maker program 
utilizing the Tlmex BEEP com- 
mand; and "Long Distance 
Navigator", which may be used 
by pilots, boaters, or "ham" 
radio operators (such as Fred). 
All of these programs are fully 
documented, with each routine 
fully explained. Ewen if these 
programs are not useful to you 
as they are. the demonstration 
and description of the techni- 



ques involved are useful to 
anyone interested in programm- 
ing his own applications. This 
book is a joy to read thanks to 
Fred's easy going stylo and 
humor, and Ought to be in every 
T/S 2068 owner's library, Irom 
the novice to the experienced 
programmer. 

The follow-up to this book, 
TIMEX SINCLAIR 2063 INTER- 
MEDIATE/ADVANCED GUIDE, 
by Jeff Mniuf, is a story in itself. 
When I first got my copy of the 
Guide, there were many things I 
had hoped to read about, but 
was referred to the upcoming In 
termediate 'Advanced guide for 
much of it. I contacted the 
publisher only tO be told that the 
book has been removed from 
the publication calendar. 
However, if there were enough 
interest, it might be put back on 
the schedule. A better writiing 
campaign was launched, the 
decision was reversed, and it 
was firtslly published. 

The (nter mediate /Advanced 
iBuide is designed to take you 
beyond BASIC to make your 
programs run faster and do 
things otherwise impossible 
with BASIC. It also shows you a 
I^Me more about how ihfi com- 
puter works. Like its 
predecessor, it is divided onto 
two p?t:\^. the first being How 
Computers Work'* and is a 
general guide to computers, not 
the T;S 2068 specifically. The 
parts of a computer and how 
they Interrelate are dijjcussed, 
as well as bits, bytes, and 
Boolean logic. The bmaiy and 
hexjdecimai number systems 
are also covered. 

The final chapter in Part 1 is 
Exploring the TvS206S BASIC 
The operating system is explain- 
ed, and you are shown how the 
T/S 20 SB handles variable 
storage, program storage, and 
the operation of the BASIC inter- 
preter. Section 8 of Part t takes 
you inside the T,'S 2068. The 
280 Central Processing Unit is 
explored, and the momofy map 
isdkscussed. You are introduced 
to such things as bank switching 
end ingut'Output facilities, A 
chapter discusses connecting 
tha T/S 2063 to the outside 
world via the joystick connec 
tor, the DOCK connector, and 
the peripheral expansion con 
nectof The programmable 



sound generator is. next on the 
menu, and the SOUND com- 
manti gets a thorough workout 
here. The last chapter in Pan 1 
describes the Video Display, and 
the four display modes on the 
T'S 2068, I must adrmil disap 
pointmenthere, I had hoped that 
after reading this chapter I 
would be able to use the 64 col- 
umn display mode. Unfor- 
tunalely, alihouyheach mode is 
described with some technical 
material, there is no help given 
towards the utilisation of any 
but the basic 32 column display 
mode. 

Part 2 of the book is concern 
ed with machine language pro- 
gramrning. Chapters 9 through 

13 area tutorial on Z80 machine 
coding m general, with chapter 

1 4 relating all of that to the T/S 
2068 Chapter 1 5 is a guide to 
tfie routines built into the J>S 
2068 ROM which can be called 
from your programs. Combined 
with I he Beginner /I ntef mediate 
guide, these books form an ex 
cellent reference work for all 
users of the T ,'S 2 68 . Both are 
at the reasonable price of 
S 9 .9 & . The set wou Id also make 
an excellent gift for that T/S 
2068 ownerwhose birthday. or 
other occasion, is right around 
Ihe corner. 

Basics and Beyond 

Another book just published by 
an author familiar to most 
Timex, Sinclair owners is T^S 
2068 BASICS AND BEYONDby 
Sharon Zardetto Aker. Many of 
us recognize her as one of the 
most prolific contributors to 
Sync, and other publications 
which formerly covered the 
Sinclair computers, BASICS 
AND BEVQND is just what you 
would expect from Ms. Aker - 
a well written, easy to unders- 
tand tutorial. 

The book contains over 1 20 
short progams written by Ms. 
Aker to illustrate the techniques 
she describes, and each pro- 
gram is accompanied by a line by 
line annotation of its structure. 
In fact, many of the commands 
just briefly mentioned in the 
Timex manual are illustrated in 
this book in such a manner that 
you can quickly understand how 
to use them in your own pro- 
grams. In fact, not only are the 
most obvious uses pointed out, 
but many simple refinements 
are explored which can make 
your programs run more effi- 
ciently, and took more profes 
sional, {1 have to admit that over 
the last few years, 1 have found 
many of Ms, Aker' s tips extremely 
useful in creating <r>r.r,,, n( m^, 
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own programs. > 

Not only is pure progranrvming 
discussed in thts book, but v^iJ 
wilt be treated to enlightening 
discussiioria on music tlh^orv 
logic, trigonometric functions, 
and so much more in a manner 
whicN mah^es you want to read 
the book from covef io cover. 
Twelve chapter's and three ap 
pen dices make up this book, and 
between its covers s a wealth of 
information not found in any 
Other manual. Two full chapters 
are devoted to Techniques in- 
cluding a section on pfogram 
developrnenl and polishing, The 
chapter on graphics has the best 
description of user defined 
graphics I have s&en anywhere. 
In iaci. Appendix B gives you 
the necessary data required to 
produce 46 UDG's including 
card suits, balls, arrows, boxes, 
patterns, gobblers and buiklirvg 
bl'Ock^. Although each chapter 
is a gem I W3S most i'lrtprfissed 
by the chapter on sound on the 
T/S206B. The thirty pages of 
this chapter present the most 
thorough instruction of both the 
BEEP and SOUND commands. 
Although the BEEP command is 
relatively easy to master and 
use, the SOUND command is 
FkOt. Ms. Aker, however, cfoes 



fiot start with the presumption 
that you are familiar with music 
theory , or any of the other terms 
(such as envelope, register, 
etc! Which are needed to uiilije 
this capability In fact, she does 
no t as s u me a ny prior k now ledge 
of music, but enplains and il- 
lustrates everything you will 
need to know. When you finish 
thiis chapter, you should be able 
to create music (with three part 
harmony if you so desire j or 
sound effects to enhance your 
programs. To help you even fur- 
ther, AppendiK C contains some 
charts with values to use ir> 
development of your prog ramm- 
ed sound, 

If I had to fBCommerd one 
book for iheT.S 20 6 8 program- 
mer, it would be this one. At 
S9,95 it ts publp&hed by Scott, 
Fores man and Company 11 900 
East Lake Avenue; Glenview^ Il- 
linois 600251. 

Powerful Projects 

Another title recently published 
t>v the same publisher is 
POWEftFUL PROJECTS WITH 
YOUR TIMEX SINCLAIR by Jim 
Stephens. Unhke the books we 
have looked at 50 far, POWER- 



FUL PRO JECTS includes the T/S 
1000 and 1 600 in iis descrip 
lions of projects. This book is 
aimed at the Timex /Sinclair, 
owner regardless of which unit 
he has. 

As you may guess from the 
title, this book is for those in- 
terested more in hardware 
development than software 
development , li is for the begin 
tier who wants to learn 
something about computer elec- 
tronics. A discussion 0I theZSO 
CPU starts you oti, leading into 
the physical requirements of the 
Timex computer. There is e 
discussion of control software 
and contro) devi{;es, and then 
you are ready to start your first 
project, ifQ ports are discussed 
and you are shown how to con- 
struct the 7475 Output portend 
the 82 1 2 Input port. In chapter 
4 you will build home control 
devices such as eiectricai and 
lighting controls, a three channel 
home appliance controller, a 
mail indicator and an automatic 
tape recorder controller. A 
chapter entitled Microbotics 
covefs the topic including 
robotic parts, tf>e robotic plat- 
form, the robotic arm and hand 
and robotic feedback, A speech 
synthesizer is included in the 




following chapter. 

The final chapter has such 
advanced feedback projects as 
an analog to digital converter, a 
weather station, a moisture 
detector, wind Indicator and 
temperature sensor. 

Nine appendices (including a 
list of mail order suppliers) com- 
pJete the book. Two of these are 
of interest particularly to the T/S 
1000/1500 owner. They are 
AppendtK H lA Device-Select 
Decoder lor the TS1000 and 
1 &00 i and Appendix I IConver- 
tirtg 2068 Softwjare for the TS 
1000 3nd1500L 

This ts not the complete list of 
books written specifically for 
thoT/S2068 computer, so took 
for more reviews in a futyre col- 
umn. ' 



Wont to Iki^ep in tO^iC'^'?' Ms^ titttabnaioa.. 
electrontc man. tHi>iielin tx>«in3ts. 
viewte^xt? tJawnkjad ttm laioai super 
software frcym Pfefltel''' Now you can, 
wth your 48K Speclrum', a suitable 
modem anci the DATASPECTHtJM 
moaam mtflitAO^ and software packii'it' 
from MlracteTechnology 

DATaSPECTRum fits atraight Into tlw 
Spectrum edge connector and hand lea 
baud rates of 300/300. 12O0/75 ano 
75/1200 Software f^atur^s include 
Mfliflabx Editor, rratr^ f^oc&saor, Sav«. 
print arxJ Telesottware EUOwntoad^r. 

The DatasE»ectrurn Package, mctudirtg 
Int^eca, cable, cassette and full User 
QukJe costs only C39 95 exc <C47,0dinc 
VAT & UiK P/P) It's available now - 30 
get tn touch" 



' UKPfP 
Q (•nclcs*ctuiqij»/poiltlUc3rc^ 

Q Khafcwf my AeXtTVHV«a cwd no 






S0*ei)it«TiSu00On d.WireclaiTDcrinoliiayri-WlLlSi. 
Si P***!'* StriMI ItHtwcn |Pi \XB 
T»lCMt73-^Sl4T 



DATA- 
SPECTRUM 
PUTS 
YOU IN 
TOUCH! 




;»^MIRAriE 
PTtCHNOlOCY 




ROTRONICS 

WAFADRIVE 

■ f.iiir Pfiub^ jcces.;; 

■ Cefiironiti anil RS?32 ports 

■ fflEE SpKlrii Wntvr wp tttdiige 

■ fn£E blink ttjier 
b^jiMt irMttn ami? *9i 

lfU1hf«*l|>f|iiUli[elPtt4,H£9KtM'iii' 
ScidOllii AtUdt lkin4 hiuck [14 . » B4»r 
Bokws Wong'f loofi'i'UuriElr) WorliCup 
tl ♦$Mci»iii.|.ni»prjiwri l5*'rjrtiisi-rT»S 

;4Pl>:*.,-,-i:tlrr (i, ■,.! ..-.f 1:1 L :r ■ U,i 1 I,|.|, 
m.-SSShtr uu*.£H.I5fiSL'Ji'lr-.|r|f1ll « 
C:«1lf l>nii:.',|f ;ill ri?.fi^MklM4,vt^ ilJSIHf.h 

Mii,jgr;|-£w.i3fi!ia=nrrWd-idueiT11i « 
' P.rii"iil.|M]iT".i-^-n 



tetMl B»TtiBifi7jr(;r!Ljrn.!fpi W p -tf fu hi n irne 
an ' ' ' '.'ijvtior 
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A Visit To 
Melbourne House 



Tucked away in a pleasant 
corner of Richmond, one of Lon 
don's more tasteful suburbs, i^ 
Melbourne House, one of the 
longesl established book and 
software publishers, in the UK 
home Computer market. 

Following the release of the 
Spectrum in 19B2, Melbourne 
House quickly built up s reputa 
tion for being THE top adventure 
company. However, (he sue 
ces5 of adventures such as Thi^ 
Hobbir and Sherlock has, to 
some extent, overshadowed the 
company's other achievements 
So, now that they've gotten 
themselves a new MO, in the 
form of Geoff Heath (formerly of 
Activtsion), who plafYS to take 
the company into new areas. 
ZXC Thought the time might be 
right to take a took at Melbourne 
House, past, pre&ent. and just a 
little way ir>lo the future. 

The company's offices are in 
a suitably hi-tech building, with 
tots of dark, glass windows, in 
side though, the offices are quite 
bright and spacious, ar^d the 
Open plan layout makes for a 
rejaxed atmosphere. Tucked 
away in a corner known as 
Studio 8, are the three inhouse 
programmers. After a quick cup 
of coffee, I started to chat with 
Paula Byrne, the press and pro 
motions officer. 

Melbourne House was 
founded by Alfred MiJgrom and 
Naomi Besen, and based, not 
s^urprisingly, in f^elbourne, 
Australia, But. despite the fact 
that the Commodore 64 is the 
most popular home micro down 
under, when Melbourne House 
moved into the software tieid 
they began with the Spectrum. 

The Ho&bit 

I doubt if there are many home 
computer owners that haven't 
hieard of TheHobbit. Released in 
1982 (originally for the Spec- 
trum ontyt, this was quite 
possibty the single most influen- 
tial piece of software ever 
releaseti in the UK marker . 
Despite the hefty C 1 4,9& price 
tag, which would be expensive 
e ve ri t od ay , Hobbit sold and sold 
and sold, and continues to do so 
in its conversions for various 
machines. Its success was due 
to its innovative qualities ~ the 
complexity of the language 




handling, and the first ever 
screen graphics on an adventure 
game — and it not only put 
adventures onto the software 
map. but also set the standard 
for virtually everything that 
followed it, I noticed recently 
thai Activjsion (Geoff Heath's 
former company, ironically 
enough) were taking out adverts 
implyi^ng that Ghostbustefs had 
become the most successful ti- 
tle in the UK with sales of 
300,000. It occurred to me that 
Hobbri must have sotd just as 
wett, and said so to Paula. 

'We don't like to quote sales 
figures,' said Paula, almost grin- 
ning. But we're very happy with 
it.' 



The Hobbit wasn't the only 
influential product to come out 
ot Melbourne House in its early 
days, though. As Paula pointed 
out, 'we're very strong on 
utilities', Meibourne Draw was 
the first graphics utility for the 
Spectrum, and was very 
sophisticated for its time. Only 
recently, with the benefit of 
nearly three years programming 
experience have other software 
houses produced utilities that 
can claim to be niOre advafsced. 

Then, there was Abersofi 
fOHTH, orie of the earliest im- 
pte mentations of that language 
for the Spectrum, and one 
which stiti sells well. 

HURG was an early yames 



desigrier, and a con^petition to 
design a marketable game with 
it brought forth a winner, 'but 
it's more suitable for the Com- 
modo^^e64,' Pautatoidme/asit 
involves music. It's planned for 
the future, though there's no 
retaasedateasyet.' 

Despite the success of these 
utilities f\rtetbourne House is 
unlikely to produce many more, 
as it seems that they tend to 
benefit other software houses 
as much as themselves. As 
Paula pointed out. Melbourne 
Draw was adopted by many 
software houses for designing 
g^mes graphics. And, over the 
next year or so, games such as 
Mugsy, Sherlock and Hamp- 
stead, amongst others, all found 
ready acceptance in many peo- 
pEe's collections (Hampstead 
was even voted game of the 
year by the BBC's own eminent- 
ly trendy mag^azine. The 
Lrstenerl. 

In addition to their software 
releases Melbourne House have 
also published a number of 
books dealing with various 
machines. Or. tan Logan's book 
on the Spectrum ROM 
disassembly is frequently refer- 
red to as the definitive guide to 
ihe inner workings of the 
machine. However, with their 
two latest books {see our 
reviews and competition 
elsewhere in this issue! they've 
now published eleven titles for 
tho Spectrum, and Paula told me 
that they simply can't think of 
anything they haven't covered 
for the machine, so there may 
not be anymore Speccy books 
coming up for a wfiile. 

I asked how the company 
went about planning both books 
and software. Were titles com- 
missioned, produced by an in- 
house team, or simply submit- 
ted by freelancers? it turns out 
[ o be a bit of each, the basic prin- 
ciple of in these matters being *if 
you see a good idea, snap it 
up. . , we'll do anything if it's a 
gtjod game.' 

Ian Logan for instance, has 
been involved with the company 
right from the start, whereas 
others, such as the authors of 
Hampsisad, sent in their pro- 
gram unsolicited. After a while, 
some freelancers become old 
hands and may be commission- 
ed to do work such as conver- 
sions of games for various 
machines. The idea for TheHob- 
bit though, came from within 
the company, from Alfred 
Milgrom himself, and Paula told 
me that Melbourne House has 
Strong p rogram ming teams both 
in England and Australia. 

Thai seemed a good point to 



26 



2X COMPUTING OCTOBER/NOVEMBER 19B5 




winder over to studio B, and 
meet the resident programmers, 
Nick Gilting and AEan Giles (who 
has aboui half & dozen pages in 
this issue oi ZX all to himsetfk 
The third member of the team, 
Stevert CargiJt, was away thai 
day 

Studio B 

Just lo £tir up trouble. I asked 
Ihe I earn what thev thought of 
some ot the machines currently 
on, w soon totseon, the market. 
'The Commodore €4 isn't a par- 
licuJarly nice machine to work 
with,' Alan Giles said, But vou 
can get good games an it. 
Somewhere in there are some 
goocl chips/ 

The Amstr^d also got a 
favourable r^sporvse. and there 
may soon be some books and a 
Habbii conversion for the 
mdchine, Mention of the QL 
didn't, I'm afraid, evoke much 
response, and there is no QL 
software planned for the ifn- 
ntediate future. A possible QL 
fiobbir has been postponed in- 
definitety- 't looks [hough, as if 
Hobbil may go to America in an 
IBM PC version. 

The Spectrum is still a major 
machine as far as Melbourne 
House is concerned, and Peula 
reminded me that Sianon, for 



the Spectrum ontv> reached 
No. 2 in the software charts, and 
was only outsold by the enor- 
mously successful Soft Aid xQpi'! 
(which IS available for both 
Spectrum and CBiW 64 1 , So they 
Will be supponting the Spectrum 
for a long time to come. As for 
the 126K Spectrum, which 
Sincluir are stiil denying th'e ex- 
istence of as I write this piece. 
Paula told me that they had no 
p^ans for it just yet, and would 
wait to see the machine and 
how well it sells. 

But, back to the program- 
mers. As weii as the StutJio B 
team. Melbourne House aiso 
works with Beam Software in 
Melbourne, who have teams for 
both grjiphics and mg^ic pro- 
gramming. How then, does it 
feel to be part of a team that is 
half here, and half down 
under'? 

i always feel I'm con- 
tributing,' said Alan, and the 
distance factor doesn't make 
them feet left out at all. The 
English team are linked to 
Australia via Telecom and 
Minerya It he Australian 
equivalent!, and programs end 
code can be downloaded QUite 
easily. Alan himself uses a 
TRS-80, and then downloads 
material into a Spectrum from 
there 




The time was coming for me 
to return to the ZX offices, but 
before 1 left 1 asked about the 
future of Meibourne House. 
Paula feels that the company 
has (leveloped along with the in- 
dustry itseif, and that the 'big 
business' aspect was bound to 
take over. 

'(started myself in a bedroom 
in Twickenham, but you've got 
to develop, You can't afford not 
to meet schedules and delivery 
dates.' 

The company has its release 
schedule pianned right up until 
Christmas, with titles such as 
TerrormoHnos. Way of The Ex- 
phding Ftst (or Exploding Cyst 
as one newspaper called it! \ and. 
the one we've all been waiting 



for, the first part of Tfte Lord of 
The Rings, for this autumn. The 
second and third parts won't be 
ready until next year, but I hey 
are sure to be eagerly awaited by 
adventurers everywhere. 
However, pames like Exploding 
Fisi, Srarion. Hsi/fire and \ior ths 
'64( Zim Ssi^bitn have marked a 
move into the area of arcade 
games, something that Geoff 
Heelh plans to continue m the 
future. 

Paula's final comment, and a 
suitable point to end upon was: 

'The main thing at Melbourne 
House at the moment is that 
we're very well known and 
strong on adventure, but now 
we want to become equally 
strong on arcade oames.' 
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lOL COMMUNICATIONS! 



0-Com Modem 

It was touch and go for a while, but 
the 0-Com package has appeared at 

last. 



■ 



Wlwn GEL went bust a while 
ago, QL owners looking forward 
to the company's proinised 
communicalions package were 

left wondering when, if ever, 
ihey would be able lo link their 
new computers into the outride 
world- Needless to say- Sinclair 
was equaLliy upset as QL com- 
munieatioris was seen as vital 
f Of the computer's marketability 
in the bottom end of iho 
business market rather than just 
the top end of the game;* arena, 

Tandals, however, came td 
the rescue and took ov&r the 
production and r?>arketing of iha 
OELproduct and the company'^ 
QL comnrvunications package is 
tikely to have appeared by the 
time you read this articSe. Accor- 
ding to Tandata, orders are 
already being shipped to those 
unfortunates who sent in their 
cheques to GEL before it went 
over the brink of bankruptcy. 

Another QL communications 
package, the Ot Bright Star 
manufactured by Modem 
House, recently hit the market 
and both products sell at just 
over £200. Although nobody 
expects two companies fighting 
over a fairly small market of QL 
owners to be the best of friends, 
there have been some hostile 
vibrations emanating from 
Modem House which suggest a 
competitive spirit bordering on 
[he embittered. Tandata have 
yet to (oin in the mud-slinging, 
but if they do then micro mags 
should get a lot of fun copy. 

I had hoped to review both 
products here but despite 
repeated promises over the last 
month Modem House's PR firm 
has v«^ to supply even the 
elementary Press Release 
package much less a motlem for 
test, As Tandata supplied both 
pretty quicklVh L see no reason to 
keep the company hanging 
around waiting for its review 
whilst i cuitivate the patience of 
a statue trying to get even a few 
scraps of paper out of the com 
petition, 

From what I do know of the 
Bright Star, it appears a good 
product- It is an intelligent 
modem which, in some ways, is 
$ more versatile Communicator 
than Tandata 's although - at 



least lor the moment - it lacKs 
some of other's more useful 
features. Bright Star ought to be 
a serious candidate for QL 
owners anxious to get on-line 
but, since all I've had out of 
Modem House so far is an odd 
coHection of empty promises, 
self-praise and thoroughly bit- 
chy remarks about Tandata, I 
can only recommed that poten 
tiai buyers ervsure that the com- 
pany's after-sales services are 
better than its public relstions- 

Tandata's product consists 
of three separate units tV¥0 of 
which are optional. The essen 
tial piece is Q-Connect, an in 
telligent module supporting QL 
communications from? 5 to 
9600 baud supported by st\ ck 
tensive package of software on 
a QL microdrive. In my review 
package, the software looks to 
have been written in Basic — a 
slight inconvenience that i hope 
Tandata corrects in the final pro- 
duct - which obviously makes 
loading a longer and clumsier 
process than machine code, A 
fully machine coded version 
would give O-Cortnect's soft- 
ware the same professional feel 
and appearance as the latest 
versions of the four Psion 
business packages that come 
free with each QL and gtve the 
owner five efficient, corn 
patlble and highly user-friendly 
programs, 

Q-Cor>nect is powered 
directty from the QLs external 
transformer unit and, in turn, 
powers the QL via a cable to the 
appropriate port on the back of 
the computer. Ttiis is a handy 
feature which avoids yet 
another wall plug but won't 
work if other peripherals are be- 
ing powered from the QL. Other 
technical features include 
separate transmit and receive 
buffers, a 25 pin RS232 data 
port, and flow conirol- 
Q'Connect can be used with just 
about ail asynchronous modems 
and communicates with the QL 
at 9600 baud via a cable con 
nected to the computer's S£R2 
port at the back. 

Extensive software features 
include a GET telesoftware 
downloader, a number of con- 
figuration menus including a 



mailbox, spooling foi :-..i-'r ■■! in 
coming data to nnMuurwe, 
transmission of files on 
microdnve, a phonebook, off- 
line message preparatior\. error 
correotion in user-to'user fife 
transfer and VTIOO terminal 
emulation for accessing data- 
bases such as Telecom Gold, 
There is an encryptetion feature 
for encoding files before 
transmissioru I haven't had 
much chance to play with the 
encoding procedure yet but it 
has a uniciue key per file system 
which makes it look pretty 
secure^ The only drawback be 
ingthat - if each file has its own 
key - you have to keep track of 
all the cyphers. 

The encryptation feaiu^e is 
for transmission lo other QLs 
and is essential if the QL is ever 
to be taken seriously as a 
business mBChine or (or 
anybody who simply wants a bit 
of on-lirie privacy, To encodo on 
Q Connect, the computer will 
request a key and the user m ust 
then enter a string of up to thirty 
characters. The key must be 
entered again for decyphering 
whch, since you have to keep all 
the different keys on record, 
makes things a bit clumsier than 
I would have liked. 

Systems like the f^SA use a 
public key for encoding, and a 
secret key for decoding ^ which 
are based on the immense dff- 
ficulties involved in factoring 
very large numbers. There iS no 
need to use different keys for 
different batches of data and the 
system is, for ail practical pur- 
pose, unbreakable^ British 
Telecom is developing cryp 
to^raphic products based upon 
a similar procedure and I wish 
microcomputer cornpanies 
would begin to look seriously at 
these sorts of user-friendly 
(more or less^ but secure 
systems for encoding and 
decoding data. 

The two other units which 
make up the Tandata QL com 
munications package are Q-Mod 
and Q-CAII. Both are optional 
but are designed to work with 
Q-Connect's telesoftware. 
Q'Mod is the modem which 
communicates at 1200/75 
baud (full duplesti for links to 



Prestel- format databases and 
1200, 1 200 baud (half duplet*) 
for QL to OL exchanges. The 
lack ot a 300 baud facility is like- 
ly to be the chief crrticism but, as 
Q-Cof^oect can be used with vir- 
tually all asynchronous 
modems, the user will be able to 
extend the svstem's capabilities 
at some added cost. 
Q-Connect's software has a 
real-time clock facility for those 
who care to monitor the charges 
of accessing remote computers, 

Q-Cail is the auto- 
answer.'auio-dial unit. To use it, 
a file name from Q-Connect's 
Phonebook is entered. The com- 
puter displays the number listed 
with that file name and Q-Caii 
takes over for an automatic dial- 
Without Q-Call, the user is ask- 
ed 10 dial the number displayed 
himself. An LEO on O Call ir^ 
dicates that the auto -dial facility 
is functioi^mg properly while an 
LED on Q Mode shows that 
communication has been made 
and is in progress. 

The three units are all smartly 
designed- Each is made of QL- 
Style black plastic to match the 
computer in appearance- They 
are joined in a stacking system 
using vertical bus connectors. 
Q Connect is the base with 
0-Call fitted above it. Q-Mod 
rests on top of the stack and the 
whole package forms a com- 
pact, attractive unit without a 
lot of e:<tfa Wires adding to the 
spaghetti at the back of the 
computer. My only real criticism 
is that the possibility of slightly 
careless handling runs a risk of 
damaging the bus connectors as 
they are the only links joining the 
three units. After all. even the 
best of us can make a mistake 
and a slightly securer joining 
ought to make the user rest 
easier. 

The launch of the QL was 
marred by bad marketing, soft- 
ware bugs and the financial col- 
lapse of the company preparing 
the communications package. 
What promised to be a 'quart- 
turn leap' in homennicros 
floundered at the beginning, but 
by picking-up and carrying on 
with the DEL modem, Tandata 
have gone a long way towards 
getting the QL back on the path 
It should have been on from the 
start, 

Brian Beckett 



Q Connect (plus softwarel: 

C89.95 

O Mod: £79,95 

Q'Call: £49,95 

Available from Tandata 

Marketing, Albert Rd North, 

Malvern. Worcs- 

Tel: 06845 68421, 
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JUlfflfra.^ PACESETTBIS 



TWO NEW INTEftFACES FOR THE 
SPECTRUM Wrm N1D0 VALLEY'S 
SLOW MOTION C ONTROL BUILT IN 

%3)ri witfi an OrVoH duticiri j.rKl. LE0 10 inc}ic«i:e ^Oin' 
rnocion, fflxl (Med wtht 'ihrou^h QJdendff 

SPECTRUM PACESETTER 

-.' ■■i|)5lon compaliblewilh stow nioison conifDl £14.95 incj. VAT 

',■'.■ ''ALT&^U P^fi**spnf*fwiih pysiick /J.1'90 

PROGRAMMABLE PACESETTER 

fc.ii^^aprogfam 'LLgarnes so be played w*i|Oy^Wi 4 Speed 

roriroi bypjaort^'- - .- ■■■- Key* into ih* ifiteriac&'s 1 K (TBfflBiy . Kcep? 3 
'(sctttf of atl youf games so y<w 0% have to program once lw ead^ 
r':/'T^iit]letwtlh mcrodnvs aftd al popiiiar py^ticla. 
5.. ;p:i«f w4)i soltwar $ ^nd <in$i;ruCKin$ £29.95 nt VAT 




**\* 

^h.- 



iTimaaie witi py54K* jf^^ 



FUGHTUNK JOYSTICK QUICKSHOT II JOYSTICK 

McfomrtthfllJ; ¥«ry ight Popular joystick wilti two lire 

poMve action, Duatindepffxjient Am bginofls and Aytotire 

bimn$ £9,95 £10.95 



SPECTRUM KC Ago«qu*lyrBJiat)teKfi«Ttps3oncom(MliUe(ntBi11fl(». 
WITH EXTENDER £9,95 3W^I£MJ «■* Pvsto /^-i^ 



/5 SK FOR DFT^ fi. S OF OUR QT^^B POPULAR PBOOUCTS - 

SLOMO ' Hand hield &9wd c»rTl!it«Gf )v ^IC, CBM 64 or Spe^ 
RESET ETTBIIHt ' resets. Spectivii wthoui loss Cf pcwer t4JS 



' -■ ClAL DEALS - Pricei app'v ■ Oucksnot II « Fligmltr* 

,-.j/iC'!.a- please specify whicN i,;.-. xu-'Bd 
Prces irclucft VAT and posOge Te o»d«f, s*nd efieoue orp O (layfltetoMdd 
Vaiey W>cro ftoiiJds I. W . to (tw «)*om shewn beicw I rto stftrnp fi«aded). PKU» 
allDw 1 H days for ae ve^ • we i* 'ot tmr* yoijr cheque untl day of doairiich. 
UONEr BACK GUAnAIITE£ IF NOT COMPLFTlLr SATISFIED. 



NIDD VALLEY MICRO PRODUCTS LTD 

Dept ZX 1 065 FREEPOST, knaresbor ough. hi yorks. HGj a yz 
^ Tilmhcnt:l'ta(TD9Me(&t23}S£44a8 ^ 



SPECTRUM LIGHT PEN 
ONLY £10.00 




WORKS WITH ALL 
SPECTflUMS, CREATE 
PICTURES. SKETCHES. 
ANIMATIONS AND 
GRAPHS- PICK FROM 
MENU OF 16 ROUTINES. 
COMPLETE WITH 
INTERFACE CIRCUIT 
(PLUGS DIRECT IN TO 
USER PORT} AND 
SOFTWARE PROGRAM 
WITH COMPREHENSIVE 
INSTRUCTIONS, NO 
NEED TO KNOW 
ANYTHING ABOUT 
MACHINE CODE OR 
EVEN BASIC 
PROGRAMMING 



LIGHT PEN £10 inclusive VAT & PP 



I enclose Cheque' Postal Order for CiO or Debii my Access BarcEay 
cardMsa 

niV> III II iiniB4iHkali.iJitaiak*kBiiviBiaTar>iFi WnPilj l/Cl^V 'h4l + iP + l + «PHIIII|i1illlliaB + II^P4i4lh4Pl'4(1"' 



Name. 



■■i-* + B^ni4«l4lil4»«<'liii4ri^i4'i«il^«i^ii 



Address ,„,.,.,.,„ ,„„.. 

CUSTOM CABLES INTERNATIONAL LTD., Units 3 4 4 Shire Hill 
fnd. Esiate. Safffon Walden, ESSEX. C6ii 3AQ. 



Do you want 

to learn 
machine code 
the easy way? 



If you le s«nou& about programming, you npctf miLhinetodc 

Bui, until rtaw. gtibce^n a hard slog through ihicWbook.saiid 
you w probably givtn up in despair before mastering the techniques. 

N^ow there s a simpler answer: THE PEKER MACHINE CODE 
COURSE. Li nlike other systems, the PEKEP, tomw is Jt-signt'ct to 
ukeyou simply, easily and quickly through ZX Machine Code m a 
way you will understahd- 

This ts acbie^'ed by separate lessons which you learn at youT 
own pace -- each i$ dt^signed with you m mmd with examples at 
every stage. 

Make no mistake With rhe PEKER MACHINE CODE COURSE 
you II be programming in Csisl tnachme code in mitiutes with a full 
undei^undingo!^ how and why things work. 

The course consists of 12 lessons at only £4.49 ij^lus P^P'^j 
lesson. J f you order t h c first 

six lessons yon can 
thocsf .X FREE jjift 
fiom a seltHlLun oi 
ZX software or a 
reduced price ROM 
based Assembler. 
[I you really 
wflrn (c progjim like 
a professional, learn 
how to simply . . . 
wtthPEKEH. 



«o«itouMW«»o«cro«r OUT Pt««*»" <^ 



r 






POST TODAY -LOOK AT WHAT 
YOU CAN GET FOR YOUR MONEY: 

te! [c fERER COMPUTERS LTD., faEEPOST, Gft-Jt Vjimouih. Horfolk 
NEtl'Ci MZ. ^Ko iriin[> DecdedV 

Mline 

Addtcn 



Pteast send me the [ollowmg: 

Till flm t l«»oEu ot foui aucttin* ci>d*(oati* 

Ibul Coat m 12&M \fiK. Hif) I ^-tsh lo (.kim the following atms^ 



} 

if ycti haw requested the Vi prkc ROM Aiscrnbtn picise include an 
jddttitMul tH »5 for thu rem {Ptf fteel 

TbttI tost « £5-50 [iTit P&P) I wah (o tbim my FREE softwinc as ftallo«* 
1. . . 



. 



TOTAl, HEMITTAJ'CE ENCiOSEDj £ 

Ovciwas ordere should inciude in idfJltional ZO^on ibe pricei quoted 
ior surfiis null post. 



ra 




WnjQtjaenA 
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Part Eight by Toni Baker 
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Setore I start on this ariicle, I'd 
(ike to point oul one error which 
occured in the last is$ue It's in 
the CALC_CENTRE routine - 
in fact it's the verv last inslruc- 
tjon in this routine. The tnsi ruc- 
tion currently reads BB-JP (HU. 
This is incorrect. It should read 
C9-fiET. The byte occurs at 
location £ T2f You can cure this 
erf or in BASIC bv typing POKE 
57647,20 f. 

This article is all about ARCs, 
An arc is a curved !ine which is, 
in fact. 7} portion ot a CifCle. In 



BASIC vou can draw an arc us- 
ing the DRAW <itatement- In our 
program we'll be abte to do it in 
three diffe'rent ws^avs - take a 
look at Figure One. The first op- 
tion, ARC RAO, is the same as in 
BASIC , It draws an arc from the 
origin cursor to the main cursor, 
and the angle through which the 
arc turns must be specified 
separately -~ in this case it must 
be INPUT. The remaining two 
options are different. ARC US- 
ING again draws an arc from the 
origin to the main cursor, hut 



this time the centre of curvature 
must be specified with the 
marker cursor, Finady. ARC 
THRU draws an arc from the 
orpgin, through the marker, and 
onto the main cursor. Mole that 
all arcs are drawn anticlockwise 
You should be aware of the 
shortcomings of the routines- 
Consider ARC USING for in- 
stance. For it to work properly, 
the centre of curvature should 
lie on an imaginary lire dividing 
the other two poirMs. If you 
specify a centre a long way from 



this imaginary line then you may 
not get what you expect. 
Remember also, that tha arc is 
drawn anticlockwise — ihts 
means that if you get the main 
and origin cursors the wrong 
way round you'H also not get 
what you expect. For ARC 
THRU to work properly, the cur- 
sors should be the right way 
round - first the origin cursor, 
then the marker cursor, then the 
main cursor - in an anticlock 
wise curve, (f you don't do this 
then the program will try to draw 
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an anticlockwise curve from the 
origin cursor to the main cursor, 
along an imaginarv circle which 
passes through bW three points. 
Finally I should add that ARC 
THRU will not work if the Ihr^e 
poir^is are in a straight line (this ts 
because it is then impossible to 
consider an imaginary circle 
passing through all three 
poims). 

The machine code in this arti- 
cle involves a lot of useful stuff 
- one perticular enampl© of 
which could be verv- very, 
useful in other programs, It's a 
subroutine located at address 
El 68, called INPUT_(TEM. W 
needs the subrouiirte CHECK 
INPUT (here at address E 1 4E1 in 
order for ix to work, but bearing 
the I in mind it may stand alone. 



lis purpose is to simulate the 
BASIC INPUT statement, h can 
also supply a 'help' prompt, lean 
demonstrate this best by ex am- 
ple, if you type INPUT A or IN- 
PUT LINE A? you don't get any 
kind of help at all — just a 'C cur- 
sor: if vou type INPUT A$ 
however, you get two sets of 
quotes, with the 'C cursor bet- 
ween the quotes. This 'quote 
quote' stififig is what 1 mea^ by a 
help prompt. A help prompt may 
he any sequence of characters 
which is supplied for you as part 
of the input strmg. the 
subroutine may b« called pro- 
viding that the fegistefs,^, 8, C, 
&ndHL are properly initialised. A 
must contain AO (INPUT LINE 
string!, 20 [INPUT string}, or 60 
(INPUT number); C must con- 
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FiffurB 2. Modittcntions to Jho command Jtdftmsstis tsbts. 



DEFW E229,ORAW „ARC RAD 

DEFW E2Ab,DRAW ARC USIWG 
DEFW E2C5,DRAW_ARC_THRU 
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(aim ihe number of characters in 
any help prompi (or one, if there 
is no prompt): 6 mgst contain 
ur»e positi^om within the prompt of 
the 'C cursor, plus one ior one, 
if there fs no proriTptt; HL \% a 
pointer which wust contain the 
address of an 'enter' character, 
which must be the last byte of a 
prompt stririg, if one exists. For 
an example of this, watch the 
way in which the subroutine js 
callerf in this article. 

There is also a useful 
subroutine at address f24S call- 
ed CALC FM, which executes 
a single calculator instruction 
iheld \n the B regi;sief| without 
coffupting the cafcufator's 
memories. 

To make the routines given in 
this article work it is necessary 
to incorporate their addresses 
into the command addresses 



table, The necessary modifica- 
tions are shown in figure 2. 

A few words of explanation 
on some of the other 
subroutines given here, ANGLE 
<al address £265} calculates an 
angle. H effectively draws an im- 
sginarv line from the centre of 
curvature to either the origin or 
the main cursor, and calculates 
the angle between this line and 
the horiiontat SWAP_ MEJUtS 
{£296) exchanges the origin 
cursor with the main cursor 
within the c^ilcutator memories. 

The Light Screen Designer 
series is now almost complete 

- the eleventh part will be the 
final part. In the next rssue I shall 
concentrate on the T£XT option 

- writing messages onto the 
screen, I leave you now with this 
month's programs. 
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No frills* No gimmicks. 
Just the serious business 

of having fun. 

We know !he problem only too well. 

Whatever micro you have, you don't want to use it 

for just one thing. That would be boring. 

Sometimes you want to be serious and explore its 

capabilities. At others you just want to cut loose 

and zap a tew aliens or sharpen your game skills. 

Even try a bit oi education. 

Personal Sottware is the answer. The best ol games, 

utilities and educotion. 

Get to grips with it. Every quarter. 





miM^'Mm. 



Seikosha GP50S 



This IS an interesling oplion if 
you'fe thinkii>g about gettirig 
voursfitf a printer, but are a bit 
waryci $pia$hing out hiundreds 
0( pounds on ii liiU blown, letlef 
quality printer, 

The GP50S is styied along 
ihe same lines as most ot the 
Seikosha range, but scaled 
down a liiile It \^ a dot matrix 
compatible with the ZX81. 
Spectrum and th« USA Times/ 
Sinciair machines. In other 
words. It plugs straight into the 
peripherals port at the rearot the 
computer, with no need for an 
interface of any sort, just tike ihe 
okJ2X Primer, 

Setting it up •^as nice and 
easy, the manual Js well produc- 
ed and the illustrated instruc- 
tions were very simple to follow. 
The tsrst problem that l erv- 
Couriteredl came 3S 1 plugged ttie 
printer mto my Spectrum's e<l9e 
connector. The lead connecting 
the printer to the computer is 
hardty six inches long, and 
though the manual has a nice 
picture ol the printer Sitting side 
by Side with the old rxjbtwry 



Spectrum, my own machine is 
housed in a LO-Pro(ile keytioard 
which is all of four inches wider 
than the original keyboard. As a 
result, it was phystcaUy impossi- 
ble to have the two units side by 
side, there w^s no room to have 
them silting back to back on my 
workspace, so the printer had to 
be moved around so that it was 
facing a fairly awkward artgle.l 
think that an e?(tander cable is 
probably d6 figsuf if you're go- 
ing 10 buy this printer. 

Once booked up, the GP50S 
seemed to work perfectly well. 
There's no additional software 
required, all the Spectrum's 
built-in printer commands. 
LLIST, L PRINT, and COPY work 
ed perfectly, a"<f it handled 
graphics characters without any 
problems. 

When I tried sonne word- 
processing using Tasword 2, I 
encountered a problem with car- 
riage returns, due to Iha fact 
that Tasword uses 64 
characters pef line, which is fine 
if you're using a full size printer. 



but the CjPSOS can only phnt *6 
characters on its 5" wide paper. 
As a result, the printer was 
throwing up quesnon marks 
after every 64th character. 

I assumed that this probtem 
could be solved if 1 just found the 
necessary control code, and 
rang DOL's technical guys for 
help. The initial response was 
'you're not trying to use it for 
serious wordprocessmg are 
you?' No* of course I wasn't — 
the simple narrowness of the 
paper makes it unsuitable lot 
that - but I did feel thai it was 
worth trying it out just for ex- 
periments sake. 

Now, although the GP50S 
may not be up to any serious 
word processing, I honestly 
don't think you can hold that 
against it. Certainly none qf its 
competitors in the under £ 1 00 
range can claim to tie sui table f or 
that task either. And if you're 
going to compare the GPSO's 
performance with that of any of 
(he other printers in that price 
range, thien it will probabtv win 



hands down. At £69 plus VAT, 
It's more e?( pensive than the 
Atphacom 32 |£S&). sr>d the 
^ame price as the Floyd 40, but 
IS more versatile and, being a dot 
matrix printer, rather than ther- 
mal, it has a much better print 
quality. 

It's rvot as versatile as the Ep- 
son P40, which has a variety of 
fonts, and allows command 
codes for enlargeri, condensed 
and bold characters, whereas 
the GP50S is by OOL's own ad 
mission, fairly unsophisticated 
and only allows about half a 
dozen control codes to be 
entered. What these cio. I'm not 
quite sure about, as there's no 
mention of them anywhere in 
the manual. However, the 
GP50S is £30 cheaper ihar^ the 
P40. 

So, if you want a fairly simple 
but reliable printer that isn't go 
i rvg to set you back C 1 00 -«- , and 
just want it for listings, screen 
dumps, and informal letters and 
notes (rather than high quality 
letters), then l think that the 
GP50S is probably just what 
you want (but don't forget the 
extension cable}. 

The Seikosha range is handl- 
ed in this country by Data 
Distributors Limited, 5 Kings 
Rise Park. Ascot, Berkshire. 
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Educational softwari 



Spectrum lessons 

Mike Edmunds looks at some more 
educational software. 




Software houses specialising \n 
educational software seem to 
have been off on theif summer 
fiiolidays for a whiEe so there has 
been very litHe in terms of new 
releases for this issue. However, 
talking of sun, several rays of 
software f\ope ftsve appeared 
and ar^ ^(^ review This issue- 



Happy Holidays 

At last programriigrs ha ve woker i 
up to ihe tact that educaltOnal 
off eririgs deserve the same high 
quaSity as software to* the 
gamos enthusiast. Quality, 
high-fesolution graphics, good 
use of colour and sound appear 
to t>^ essential for arcade-type 
games but, until recently, 
eduCjjtional programs have, on 
the whole, fallen far short of 
those standards. Teachers and 
parents are becoming increas 
ingty wary of 'educationai' tags 
and today's software needs to 
be educationally sound, capable 
of wide usage across the cur- 
riculum, capable of supporting 
associated activifies and^ most 
of all, be good value for money. 

This months offerings go at 
least part way to satisfying 
these criteria, so, without fur- 
ther ado get out your buckets 
and spades and let's qO for a 
Day at the Seaside'. 

This saasonal conihbution is 
part of Softlee's 'See Hear' 
system. The idea is not entirely 
new to the Spectrum tjut i$ an 
Bx citing dGvelOpment for eduCs 
Tional users. Softlee's system 
uses a stereo tape one track 
providing the program, theother 
giving the audio soundtrack. 

Loading this program was 
not easy, requiring a stereo out- 
put and careful volume setting, 
but, using the special lead sup- 
plied and having set up the head- 
phones we can begin. The child 
[Or children if yOu have multiple 
'phones facility) listens to the 
soundtrack and responds to 
cues supplied both on the tape 
itself and within the program. 
The age level is 5 -i- and the 
soundtrack story is delightful tor 
children of that age. The 





graphics are also impressive, il 
tustrating the story and rewar^ 
di:ng the correct spelling that the 
program requires. 

Rashcards and word writing 
aids are included with the pro- 
gram, but although the whole 
package is well put together and 
simple to use it has a rather 
limited value used on its own. 
Described as an aid to beginn 
ing spelling it can only run 
through the 21 given words sn 
the order that they appear on the 
soundtrack. No variation is 
possible. Il is useful for reinforc- 
ing the given words but it would 
have far more value used as a 
stimulus for the younger child to 
undertake some kind of topic 
worlt. Oral and language work 
are DbviOus follow-ups. 

A great idea, superbly im- 
plemented but of limited educa- 
tional value as a stand alone' 
program, (Also rather pricey ft 
Worth considering as a topic aid 
for younger children. 

King Tut 

Having spent some time digging 
in the sand, how about a search 
for King Tuts treasure while 
you're at it? Under the Mirror- 
soft banner comes a double 
package of 'Educational Arcade 
Action for 5 - 11 year olds. 
King Tul's Treasure' and The 
Count' being the titles written 
by Soft Option. 

These programs are designed 
to give Maths practice arid skill 
reinforcement over a wide leveJ 
of abilities, using arcade -format. 
As well as developing maths 
skills these programs call for a 
logical approach and simple 
mapping ability. 

'King Tui' provides five op- 
tions, ranging from shape mat- 
ching to the matching of frac- 
tions with their decimal 
equivalent, A choice of objects. 
speed and number of hazards is 
also available to the teacher. 
Movement is via keyboard or 
joystick and the aim of the game 



is to guide your nicely animated 
archaeologist, Professor Dig 
gins, around an ancient ruin. 
Equipped only with a metal 
detector (which emits a tone to 
indicate a 'find'! you must 
discover the hidden treasure. As 
well as the necessary mapping 
there are various nasties zippirig 
around which you will have to 
avoid if you are ever to gain the 
final reward' 

In 'The Count' a search of 
Dracula's Castle is necessary 
before you meet and destroy the 
Count himself. All i^s not that 
easy however, as various rriaths 
problems have to be solved 
along the way. Counting, and 
the four Rules are covered with 
Easy and Hard options setting 
the number of problems. 

&oth games are superb in 
terms of graphics and colour and 
the problems seem ideally suited 
to the target age range. Given 
the fact that the pair of pro- 
grams are available together for 
£7.95 they represent good 
value for money and a long 
awaited move toward higher 
educational programs i A cause 
which, so far, has only kjeen 
taken up by relatively few soft- 
ware houses!} 

Look To The SkyI 

Finally, after a day Of sun, sand 
and excitement how about an 
evening stargazing? 

From Skysoft comes a com- 
plication of programs on 
astronomy. The programs, tried 
and tested by teachers, are 
available from a mam menu, 
with additional starmaps and 
constellations which can be 
loaded in. The options cover a 
perpetual calendar, a star 
tracker, options to view the 
moon's phases, paths of planets 
and satellites, the track of 
Halley's Comet, together with 
viewing the moons of Mars, 
satellites of Jupiter, rings of 
Saturn, planetary ephemeris. 



etc., etc. 

The whole compilation is ex- 
tremely thorough and although 
the documentation is rather 
limited there are on-screen ex- 
planations if required. The op- 
tions are much too detailed to do 
justice to here, suffice it to say 
tfiat this is one of the best pro- 
grams of its type that 1 fiave 
seen. With monitor output it's 
almost like sitting in The London 
Planetarium) 

The quality of colour, 
graphics and overall presenta- 
tion is excellent ithe text layout 
has been designed using 
Letset' by Eclipse) and the 
capabilities of the Spectrum 
have been fuHy utilised. The 
Starmap option In particular is 
first class, including seasonal 
changes. An additional plus is 
the ability to prim out the 
display. 

Mo indication of age -range is 
given, but for the more able 
junior child through to the ex- 
perienced astronomer I Cannot 
see a better value program 
becoming available for the Spec- 
trum (even though it has One 
spelling mistake?). At C3-95 it 
represents outstanding value. 
Wholeheartedly recommended 
bysomeonew ho, asyet, cannot 
tell Regulus from Capellal 

In conclusion I think that this 
month's programs typify the 
sort of material that many 
teachers with Spectrgms have 
been searching for. If Summer or 
even Autumn days should hap- 
pen to he wet, then power up 
your computer and settle down 
with some these programs! 

A Day At The Seaside IE 7.9 5. 
leads E 1 .95 ), Softlee Systems, 
35 Wndy Arbour, Kenilwoilh, 
Warwickshire. 

Ancient Quests IC 7 .97 }, Mirror- 
soft. Mirror Group Newspapers, 
Ho! born Circus, Londori, 

Astronomy Compilation 
[C3.95I, Skyspft, 38 Norton 
Ave, Surbiton, Surrey, 

All programs are for the 4SK 
Spectrum /Spectrum Plus. 
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COMPETITION 



z-80 Reference 
Guide 

We've got ten copies to give to 
aspiring programmers. 



"^^m^ 



REFERENCE GUIDE 




'The ideal reference for ntachme 
codepfocjrammurs', Thai's whai 
David Harwood said about 
htetboufne Hou&fi's latest tKiOk, 
The Z60 Reference Gukfe, And 
whiJe I wvas visrtiir>g Melbourne 
House JUST lecentlv. Paula Bvrne 
saki Why dort't we auange a 
compeTitiort sometime?' That 



seemed like quite a good idea to 
us, so, after a little chat we 
decided that it would t>e nice to 
give away some copies of the 
Guide. Ail you have to do to 
enter the competition is to 
answer a few questions atrout 
Melbourne House, fill in the en- 
irv form and stick il into the posi 



to us. And, to make thing even 
easier tot you, all the answers to 
ttid Cjuestions are contained in 
ouf profile of Melbourne House 

which is somewhere else in this 
copy of ZXC. 

The rules 

• This competition isopentoalf 
UK and Northern Ireland readers 
of ZX Computing, except 
emplovees of Argus Specialist 
Publications, iheir printers and 
distributors, employeos of 
Melbourne House Publishers. 
and anyone associated with the 
competition, 

• All entries must l>e postmark- 
ed before the 30th November 
andsenttotheEditofialaddress, 

• No cot respond ence will he 
entered into with regard to the 
results, and ii ]s a condition of 
en t ry tha t the E d itor ' s deci s i on is 
final. 

• The winners will be notified 
by post, and the results publish- 
ed in a future i&sue of ZX Com- 
puting. 



• Enirtes must be on the 
coupon provided, but as long as 
each entry is on the correct 
coupor^, there is no limit to the 
number of entries that can be 
made by an individual. 

The questions 

1 1 Name the two founders of 
Melbourr>e House. 
2\ Name two of MeJbourne 
House's adventure games, 
Z\ Name two of their arcade 
games. 

4) What is the name of 
Melbourne House's software 
team in Australia? 
5S What is the name of the forth- 
coming adventure game, based 
upon a novel by J.R.R, Tolkein? 
6SAs a tiebreaker, tell us {in 2b 
words or less) why you would 
like a copy of the Z SO Reference 
Guide. 

There, nothtng to il. 

BInatone 
Competition 

There was a good response to 
this competition, but \n the end 
the six winners were; 

Mr, I. Taylor, Devon: Andrew 
Msgnay, Mersey side; Nadeem 
Walayat. Sheffield, David 
Wright, Lancashire; R,&P.R, 
Schotield, Somerset: J,F, 
Butler, Surfey. 

All the above should have 
received their prizes by the time 
you read this - happy loading? 



r — — -J 

' If you want to delve into the depths of machine code, then this is . 
I the book for you! Just fill in the answers to the questions in the I 
I space provided below, and then send the coupon to the address | 
' at the bottom of the coupon. J 

I I 

I Question 1 ) 

I Question 2) .,,,..,.,,,.,,,.., | 

I Question 3) , I 



I 



Question 4i 
Question 51 
Question 61 
Name . , , . 



Address 



^ b * I 



* i t i 



I 

I 

I Send this coupon to: 280 Competition, ZX Computirkg, 1 Golden 1 
[ Square. London W 1 R 3AB, i 

I 1 

t .''5^-£__JI 
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After the Games 

Regular contributor and sage, John 
wase, muses on some practical ways of 
answering the perennial question, "But 

what does it DO?" 



All right, I know that there are 
some superb Spectruirs games 
to piay. ar>d h's even more fun 
hacking into them to find the in 
fmjte lives POKE, Bui jus i POKE- 
ing games can be like tmkering 
wUh a car to see how it works; I 
prefer driving it to get 
somewhere. After aH, the Spec- 
trum is more than |ii&i a games 
machine, it is an exlremety well 
designed and powerful 8 bit 
micro, with bags of memofy, 
although, regretiably, the 
famous rubber buttons have 
fssulted in a certain lack of 
credibility. Nonetheless, people 
out th«re are actually applying it 
toevervday iobs, so I sei out to 
discover what some of my 
friends were using it for. The 
uses ranged from the prosaic to 
the e](otic. Here's a 
coup(«. , . . , . 



Number crunching 

Chemical engineers often have 
to sovie complicated algebraic 
equations which do not have 
analytical solutions. Our Bill 
McManamey wrote a simple 
program, (Fig 1 I, involving a 
search method of solution to do 
this. 

Decreasing 
increments 

For equations of the type 
ffxf = 0, the solution is obtained 
by putting f{ic} equal to d and 
changing x until d is acceptably 
near to zero. Al first, relatively 
large increments o1 x are used, 
then, nearer the answer, the in- 
crement Is reduced. In other 
words, you are asking the com- 



puter to guess the answer, and 
then see how good the guess Is 
50 that It car\ make a better one. 
There are sufficient REMarlcs to 
make most of the program self 
explariatory , but, as the 
diagrams show, jFig. 2), adding 
increments of ^ can cause d to 
change sign as ^ero is crossed; 
either from posiitive to negative, 
or vice vsrss. Une 80 enables 
the program to deal with rf either 
increasirtg or decreasing as x in- 
creases . As it is a comparatively 
straightforward program, i1 
stop& SB soon as it has a solu- 
tion. If more solutions are 
suspected , { Fig 3 ] , then i t has to 
be restaried, 

If you are not sure about it, 
just think of the equation 
2}f" -InfJuf }.? -0. Type 
in the listing, RUN it and. ENTEB 
the sample values for x, a, b and 



the equation, provided in the 
FtEM statement in lir^e 600. 
Sometimes it will take a bit of 
time, but in this case it will take 
only four seconds to come up 
with the solution j( - 2-QW7. 
Try doing that by hand! 

Storing shapes 

The rtoKt eicample, by Susan 
Laffin of Our Computer Studies 
Deparimenl lot Birmingham 
University} is much more 
unusual; moreover the prin 
ciples upon which ii is based arc 
of very wide application. Using 
her program, she can INPUT a 
two-dimensional shape, DRAW 
it on the screen, then smooth 
tf>e data as required before SA 
VEing on microdrive. Data for 
many shapes can therefore be 
stored. 

Shaping up the 
program 

This program, (Fig.4 ), is one of a 
suite of three (the others will be 
mentioned later), and is written 
in B A SiC . T his is slow t o ru n . b ut 
tfM^n one operation of the tracer 
with which it is used is even 
slower, so that is Of little conse- 
quence. Moreover, it allows the 
user to alter the SAVE routines 
without too much difficulty. 



figiifs J . 








5 


PRINT 


"**DECREASINB INCREM 


ENT METHOD**" 




lOO 


REM Ma 


t n 1 Dop 




105 


PRINT 


'x = initial tri 


al va 


1 tJte, 




<Mhich must be 


1 ess 


than 


the 


correct value). 








a - initial incremen 


t of 


^^ 


b = acceptable 


value 


of d), ■■ 






110 


INPUT 


' X = ",x," a = 


n — n 


b = 


",b 






115 


GO SUB 


400 




120 


GO SUB 


500 




125 


REM In 


case the first 


Quess 


is correct 


- unlikely! 




130 


IF ABS 


d<b THEN BO SUE 


550: 


STOP 






135 


REM Sei 


3 175 




140 


LET m-i 


i 




150 


LET x=! 


K+a 




l&O 


GG SUB 


5O0 




165 


GO SUB 


550 




170 


IF ABS 


d<b THEN STOP 




175 


REM Th 


IS enables the 




program to ( 


deal with d either 


increasing i 


3r decreasing as 


' 



J ncr eases 




lao 


IF 5BN d=SeN m THEN 


GO TO 1 


50 






190 


LET x=x-a 




200 


LET a=a/10 




210 


BO TO 120 




410 


REM Input eguation 




420 


PRINT "Rearrange your equat 


ion to the form +<x) = 


0" 


430 


PRINT "Press any ke 


y to con 


tinue" 




440 


PAUSE 0: CLS ; PR5NT "ElMTER 


THE 


STATEMENT 


500 L 


ET d = 


=+<x) 


(wher 


e f Cx) is your equation 


in yt. ^ eq 


uaX to zero) . 


THEN 


ENTER CONTINUE": STOP 




500 


LET d=*unctiDn of x 


equal t 


Q zero 




510 


RETURN 




550 


PRINT "x=";x ,"d = "!d 


; POKE 2 


3692, 


,255: RETURN 




600 


REM .:^l, a=0,2, b = 


O.OOOOl , 


f iy,) 


= (;»(?« O-B) )- tLN 


t3*« > >■■ 1 



Listing of program tosoh/ti fjqiintions by thf> saarvh mcthoft 
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figunZ. 
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Graphs showint/ how dcbungss sign a f ffjt) pa^^es through r»ro: ttnss 
J 40 ^nd J SO eftifbkf the prograrrt ta deitt with dsither incFs.isff^ or 
tfecrensing. 



fi^u/v3. 








Gfsptt showing how rnotB than one solution is possibie; ittrefe are tttroe 
hers). Thii fifogrant w^ts not interided to cope, but can be resrurtBd with 
a imw X gr&itef th.nf ths v^itw it fms iust found if (his situation is 
svspscted. 



The hardware 

Sv^sn finds an ofdinaiy rubber 
keyad Spectrum quit^ satisfnc 
tory. Prof ilesg re drawn on pa per 
and the data digitised. Whiist, in 
theoFv, profiles could be drawn 
on gr^ph paper, allowing one to 
read off the coofdinales and 
type them in, in practice this is 
slow and tedious, and accuracy 
rapidly diminishes as one 
becomes tired. Of the three 
digitisers available, the RD 
Jrncfit, The Graf pad and the 
T0Lichrnai5.ter, the latter two use 
a stylus to indicate the position 
and cost around El 50 for A^ 
versions. Tfie A4 RO-T racer is 
only around C60, t£70 for an 
A3 version] , so the A4 RD- 
Tracer was chosen. Whilst RD 
Laboratories are unfortunately 
no longer with us, the tracer is 
still sold by Kane-May and 
advertise^l by most journals. 

U is convenient to attach the 
Tracer to a small cork notice 
board by its clamp: for each IN- 
PUT session a profile is pinned to 
the board. The area used is 



about A4 in size: the paper is 
always attached to roughly the 
same ptace, but this is never, of 
course, exactly the same, so the 
first section of the program 
reads in the four comers of the 
profile area and calculates the 
scaling factors to map the rec- 
tangle onto the scree^n used by 
the Spectrum . This is done once 
for each session. 



in goes the profile 

This part of the program starts at 
LINE 1 00 . The cross- wires are 
placed over each point to be IN- 
PUT and any letter on the 
keyboard is pressed. One hand 
IS used to move the tracer whilst 
the other is an the keyboard. As 
the profile is INPUT, values are 
stored in the array c and a copy is 
displayed on the screen INPUT 
is slopped autornatically when 
200 points have been entered, 
and can be stopped before this 
by pres&mg a number irtstead o( 
a letter 



Pigure 4 




5 


REM ********************** 


6 


REM »»**PROGFicAri ri^ACEl**** 


7 


REM »* e 5- LAFLIN 1 9B5 *# 


B 


f<EM *#*#**#♦«#«»********»* 


lO 


DIM C(2,205) 


15 


LET p=P 1/400 


20 


REM DRAW SCREEN 


30 


PAPER 4: fiORDER 7: INK Oj C 


LS 




40 


PLOT 48,40: DRAW 0,86 


50 


PLOT 48,120: DRAW 12B,0s DR 


AW 


,-so 


60 


PLOT 184,40: DRAW -136,0 


70 


PRINT AT 5,6; *'y" 


BO 


PRINT AT 16,23; "h" 


90 


PRINT AT 17,25; "0" 


100 


PRINT AT IS, 6; "Position Tra 


cer at point" 



no PRINT "corresponding to tha 
t i n d i c at ed " 
120 PRINT "and press any key" 
130 FLASH l! PRINT AT 16,6; "A" 

135 GO SUB I 0005 FLASH O: PRINT 
AT 16,6; "A" 

136 LET kO^X! let yO^y 

140 FLASH I: PRINT AT 16,21; "B" 

145 GD SUB 1000: FLASH Os PRINT 
AT 16,21 i"B" 

146 LET y0=0,5*(y0+y> : LET Kmax 

150 FLASH 1: PRINT AT 7,6; "C" 
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155 GO SUB 1000: FLASH Os PRINT 
AT 7,6; "C" 

156 LET yma>c=y; LET >cO=0. 5* (j<0+ 

K) 

160 FLASH 1: PRINT AT 7,21j"D" 

165 BO SUB 1000s FLASH Oi PRINT 
AT 7,21; "D" 

166 LET ymai(=0-5» (yman+y) : LET 
Hfnax=0, 5* (>tniax+x > 

170 LET xs^l 

171 IF xma3<=xO THEN GD TD 175 

172 LET K5=255/ txmax-«0> 

175 LET y5=l 

176 IF ymax=yO THEN GO TO 100 

177 LET ys=175/ (ymax-yO) 
ISO PAPER 7t BORDER 4i CLS 

IBl PRINT "CDmmence plotting." 

182 PRINT "Press any letter to" 

183 PRINT "input next point." 
1B4 PRINT "Plotting ends when" 
1B5 PRINT "205 points have been 

1B6 PRINT "input, or when a'" 

157 PRINT "digit is pressed." 
190 BD sue lOOO: CLS : LET i=l 
200 LET c ( I ,i >=ks*<x-m0) 

210 LET c<2, l)=ys*tyjyO> 

220 IF c(i,i)<l THEN LET i= U , l ) 
= 1 

230 IF c(l»i)>255 THEN LET cit, 
i > =255 

240 ir Ct2,i)<.l THEN LET c<2,i> 
-1 

250 IF C<2,l>>i75 THEN LET t_ (;\ 

1 ) = 1 75 

260 PLOT c(l,i),c(2,i> 

262 IF 1 >2 THEN GO TO 270 

264 FOR i=2 TO 3: LET c ( 1 , i ^ =c < 
l,i-l> 

266 LET c(2,i)=c(2,l-l)! NEXT i 

26B LET 1=53 

270 LET i«i + ls IF i>203 THEN GO 

TO 300 

280 IF a«<-"9" THEN GO TO 3O0 

290 GO SUB lOOO: BD TO 200 

300 LET num=i+l 

304 FOR i-num-1 TO num 

306 LET c 1 1 , i ) =c < 1 , 1 - 1 > : LET c ( 
2,i)=c (2,1-1) : NEXT i 

310 PAPER 7: BORDER 3; CLS 

320 LET nutn-num-Ss IF num<2 THE 
N BO TD 400 

330 FOR i=l TO num 

340 LET c(l,i>=0,2«(c(l,i>+c<l, 
i +1 ) +c ( 1 T i +2> +c < 1 , i+3) +c ( 1 , i +4 ) > 

350 LET d(2,i )=0.2*(c(2,i >+c(2, 
i+l>+c(2,i+2>+c(2,i+3)+c t2,i+4) » 



360 PLOT c<l,i»,c(2,i): NEXT i 
370 INPUT "Is this cprrect?";a* 
380 IF a*="n" THEN BO TO 400 
390 IF a*-"y" THEN GO TD 450 
395 GO TO 370 

400 PRINT AT 2 , 2; " Incorrect dat 
a" 

404 PRINT "Do you wish to smoot 
h again?" 

405 INPUT a* 

406 IF a*="y" THEN BO TQ 310 
410 PRINT "Do you wish to re-in 

put this data?" 

420 INPUT a* 

430 IF a*="y" THEN 60 TO 190 

440 GO TO 4BO 

450 PRINT AT 2,2; "Do you wish t 
o save the data on file?" 

460 INPUT a* 

470 IF a*="y" THEN GO TO 500 

480 PRINT "Do you wish to input 

another set of data?" 

485 INPUT a* 

490 IF a*="y" THEN GO TO 180 

495 GO TD 999 

500 REM Store data 

510 PRINT "Do ypu want a list o 
f " 

520 PRINT "fil»« on microdnve 
17" 

530 INPUT a* 

540 IF a* = *'y" THEN CAT 1 

550 INPUT "Name of new datafile 
";f * 

560 OPEN* 4,"m";l:f* 

570 PRINT #4;nuffl 

580 FOR j=l TO num 

590 PRINT #4:c(l,j) c(2,j> 

600 NEXT J 

610 CLOSE #4 

620 PRINT "Data stored on mj cro 
dr 1 ve" 

610 CLOSE #4 

620 PRINT "Data stored on micro 
di^ive" 

630 PRINT "in file ";ft 

640 GD TD 4B0 

999 STOP 

lOOO LET a*=INKEY* 

1010 IF a*=CHR* <266) THEN STOP 

1020 IF a*="" THEN GO TD lOOO 

1030 OUT 31,1: LET m=0 

1040 FOR 0=1 TO 50: LET m=m+IN 3 
1 

1045 NEXT o; LET m=0. 02«m 

1050 OUT 31,0= LET n=0 

1060 FOR o=l TO 50: LET n=n+IN 31 
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1065 NEXT PS LET n=0,02*n 
lO/O LET a=p*tfn-10) 
lOSO LET b=a-p*(n-10) 
1090 LET x=SlN Ca>-S!N ih) 
1100 LET y=CDS Ca^-CQS (b> 
1110 RETURN 



The RD Tracer inputs infof 
mation via pori 3 1 ; ihe software 
provided used an average of five 
ridings to calcul^le the x cind y 
coordinates. She tested ihis by 
INPUTing the same pair of coor- 
dinates a do^er) times - i)^e result 
was a large black patch 
displaved on the screen. Tfiis, 
she deduced, wai the correct 
value, plus an error of two or 
! hree p i X el pos ii iong i n ^ny di re c - 
tiort. Changing the program to 
take the average of twenty 
ridings reduced the error to 
plus or minus one pi^tiel position, 
but this BtJIl left a three by three 
square instead of a single point. 
Increasing the number of 
readings still further improved 
the accuracy but slowed down 
the rate of recording. For in- 
stance, taking one hundred 
readings reduced the error to 
half a [jiiNel po<tiTion, (h two by 



two square^ but increased the 
time to an intolerably slow five 
seconds per reading. She finally 
£>etiled on fifty readings which 
gave similar accuracy (two t>y 
two pixel square n^aximunn er- 
rori, but which took only two 
seconds per reading. This revis- 
ed software is incorporated in 
the subroutine starting at LINE 
1000. 

Smooth routine 

Once sufficient data has been 
INPUT, the routine staring at 
LIWE 300 is used to smooth the 
data by taking a five point mov- 
ing average, The result is 
displayed on the screen and the 
user is asked if it is satisfactory; 
if not, thert the choices Of 
smoothing again or of re- 
INPUTting the data are offered. 
Vou will have no doubt noticed 



that although t mentioned earlier 
that 200 points were INPUT, 
the routine appears to use more. 
The first point is input three 
times and the last two to allow 
the smoothing routine to work 
properly. Duplicate points are 
subsequently discarded. 

For SAVEing data, 8 choice 
of cassette, microdnve Of 
wafadrive was available. Most 
profiles require between a hun 
dred and two hundred coor- 
dinate pairs and for this purpose 
cassette was unacceptably 
slow. The Wafadfive haspoten- 
tialty A larger capacity than 
mtcrodrive, but uses the same 
port on the edge connector as 
the RDTracer, The routine is 
therefore set up tor microdrive. 
Each microdri'^e cartridge has 
room for about 40 complete 
profiles and about ten times as 
meny fitted Curves (see later] 

The SAVE routine is located 
atLlNESOQ onwards, and could 
easily be changed to accom- 
modate, for instance, a (loppy 
disc system provided that it is 
compatible with the RO-Tfacer. 

Applications 

Susan's program is used, sur- 
prisingly, m an aTChiiROlo<ii!^?ii 



application. Pottery profiles are 
read in, smoothed and stored for 
later comparisons. Later pro- 
grams deal with the fitting Of a 
B Spline curve to the data; [thus 
many profiles can be Stored as 
relativelv small amounts of 
ddtai, and then comparison of 
the profiles using the 
parameters of the fitted curves. 
Thus pieces of pottery which 
match are readily identrficd, as 
are similarities in overall shapes. 
However, I am sure that this is 
not the only application for this 
principier What could you use it 
for? 

^ Iht$ merftodf is described m 
Jenson, V, G. & Jeffreys. G. V„ 
"Mathemattcat Methods in 
Chemicaf Engineering", 2nd 
edition. Academic Press. Lon- 
don, } 977, p. 406. ft is for fin- 
ding Jt in GQuations of the type 
f (X } - . The s0iutiQn is otr&ined 
by putting f (x| = d and changing 
X uniii 6 is ^ccepta^if nesr toO- 
At first, reiativefy targe in- 
crements of y are used, then, 
nearer the answer, the incre- 
ment is reduced, in same cases 
a program using hneer hnerpafe- 
tion in the interval a (or 
Newton's method) can be 
quicker: this is discussed io Jen- 
son & Jeff revs 



GOOl 

Game 


RRP 


3\ 

Our 
Price 


TE — 

Game 


RRP 


>P 

Our 
Price 


ECTR 

Game 


RRP 


1 

Our 
Price 


Highway Encounter 


7,95 


5.95 


Rock ford s Riot 


9-95 


7,50 


Air Wolf 


6.95 


5.25 


Nick Faldo's Golf 


999 


7.50 


Juggernaut 


7.95 


5,95 


Tpr fia nog 


9.95 


7. SO 


Pal OS 


7.95 


5.95 


Fairlight 


S,95 


7.50 


Dundarach 


9.95 


7. SO 


Frankie goes to Holtywood 


9,95 


7,50 


That's the Spirit 


7,95 


5 95 


Technician Ted 


S.9S 


4.9S 


A View 10 a Kill 


10,99 


8.99 


Southern Belle 


7.95 


5-95 


Dragontorc 


7.9S 


5.95 


Spy va Spy 


995 


750 


Red Moon 


6.95 


6.25 


Moon Creata 


6 95 


S,55 


Everyone's a Watly 


9,95 


7.50 


Red Arrow 


8.95 


6.75 


Confusion 


6 95 


5-25 


Starion 


7,95 


S.25 


Intemationai Baskettiall 


5.95 


4.95 


Tales of Arabian Nights 


6.00 


4,95 


Hypers ports 


7.95 


5 95 


International Karate 


6.50 


4.95 


War Lords 


6-00 


4.95 


World Series Baseball 


6 95 


5.25 


Bored of the Rings 


6.95 


5.25 


Sherlock 


14.95 


11.00 


Battley tor Midway 


995 


7.S0 


Cyfu 


2.50 


1.75 


The Hohbit 


14.95 


11-00 


Oeaih Star interceptor 


7,95 


5.95 


Code Name Matt II 


a. 95 


6.75 


Metabolls 


6.9S 


S :-^:' 


Daley's Superiast 


6,9S 


5.2S 


Trivia 


7.95 


5.95 


TinderboK 


4,9a 


4.y9 


Cauldron 


7,99 


5.99 


Terror Molinos 


6.95 


5.25 


One on One 


9-95 


750 


Herbert's Dummy Ftun 


9.95 


7.50 


White Lightning 


14.95 


11,00 


Archon 


9,95 


7,50 


TWIN KINGDOM VALLEY 


7,95 


2.99 


3D Star Strike 


5.95 


4.95 


Quick Shot II 


11-95 


6 99 


GYRON 


9.99 


5.99 


Animated Strip Poker 


6 95 


5 25 


Bad Interfaces tprogramrtwbTe) 19,95 


14.95 


Jel Set Willy 11 


S.95 


5.25 


Formula One 


6.95 


6.75 








Nodes of Yasod 


9.95 


7.50 


Rocky Horror Show 


6.95 


6.75 








'* Frank Bruno's Boxing *' 


6.95 


S.2& 


Roland's Rat Race 


6.95 


S.25 


Please note; if our order exceeds | 


Dynamite Dan 


6. 95 


5.25 


Match Day 


7.95 


S.95 


£50 you get 10% furtf 


er discount. 1 


LORDS OF MIDNIGHT 


9.95 


5.99 


Gift From the Gods 


9.95 


7.50 








Doomdark's Revenge 


9.95 


5.99 


Shadow Fire 


9.96 


7.50 


Send cheque/PO to> 






Rocky fRocko) 


T.95 


5.95 


Wizard's Lair 


6.95 


S.2S 








Jonah Bar ring ton's Squash 


7.95 


5.95 


Grefnllns 


9.95 


7,50 


GOODBVTE (ZX), 




Nightshade 


9-95 


7.50 


Mini Office 


5,95 


4-95 


94, Leather Lane, 


London EC1 1 


Robin of Sherwood 
Profanation 


9,95 
7 95 


750 
5,95 


Combat Lynx 
On the run 


8,95 
6.95 


6.75 
5.25 


Tel: 01-404 4245 




Way of the Exploding Ft&t 


8 95 


6.75 


Grand istationai 


6,95 


525 


Ov«r»ta> ordtn w*tcom« 


. PloflH ■dd 7S|i 1 
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Clocking On 

Carol Brooksbank keeps track of time 
with this useful machine code program. 



When you aie pji^rmitig a game 
program with an 'against the 
clock' element, it would be 
useful to be able to display a 
clock running continuously on 
the screen. The Spectrum has 
its own built in clock. The pro- 
blem is how to display it, and 
keep it running, or a machine 
which is not equipped for multi- 
tasking . 

The Spectrum h3ndbook has 
a BASIC pfogram which, by 
PEEKi ng the three FRAMES 
system uariables, and 
calculsiting the time elapsed 
from the velues held there, pro- 
duces an accurate clock. The 
trouble is that while the Spec- 
trum h doing that it is not doing 
anything else It seems that you 
can have the clock or your 
game, but not both. But it can be 
done, if you know a little about 
the interrupt modos, 

Interrupts 

In the normal state of Spectrum 
affairs, it stops what it is doing 
bO times per second and per- 
forms the instruGtions in the 
ROIVI subroutine at 0038 h - 
updating the FRAMES variables 
and scanning the keyboard. This 
is Interrupt Mode 1 . {IMI } But 
there is another Interrupt Mode, 
IM2, (Actually there are two, 
but this is the one which con- 
cerns us hereJ 

In IM2 , you can direct the 
Spectrum, at an interrupt, to 
your own subroutir%e in the 
RAM, and give it other tasks to 
partomn. It is a powerful instruc- 
tion, but must be handled with 
great care, as there are a number 
of conditions which must be met 
if you want to avoid everything 
going horribly wrong. 

First, your interrupt sub- 
routine must be short. There are 
50 interrupts per second, so it 
your instructions take tonger 
than 1 ,'SOsec, to perform, the 
program will crash. The Spec- 
trum will not return from the in- 
terrupt subroutine before it is 
called again, and it will do 
nothing but repeat the first part 
of the Subroutine over and over. 
Although the Spectrum can per- 



CLOCK CODE LISTING 

16K users should substitute 7 for the init 
and use tf>e tiytes in brackets in place of 
the 1 i St ing^ 

QRB FE:21. (ORG 7E21 ) 




ial F in the adresses, 
those underlined in 



riDDRESS HEX CODE LfitEL 


oeoaQe 


NOTES 


FE21 


3EFE(2e) 


START 


LD A,FE(2SJ 


High byte o+ 
vector address 


FE23 


ED47 




LD I , A 


to I register. 


FE2S 


ED5E 




IM2 


Sel ett 

interrupt mode 

'I 


FE27 


FD3&0200 




LD(TV FLAG) ,00 


Print to upper 
screen- 


FE2B 


181C 




JR PR MESS 


By-pass messjhge 
bytes. 


FE2D 


16001A5449 




DEFM 


Print AT 1^24 


FE32 


4D45t6011B 




DEFM 


"TIME" 


FE37 


30303A3030 




DEFW 


AT 2,24 


FE3C 


3A3CJ30liO2 




DEFM 


"00:00! 00" 


FE41 


18454C4150 




DEFM 


AT 3,24 


FE4£, 


534544 




DEFM 


'ELAPSED". 


FE49 


212DFEi7E> 


PR MESS 


LD HL.DEFM i 


First byte oi 
message. 


FE4C 


06 I C 




LD B ,IC 


Counter of 
riumber of bytes 
in fnes&age. 


FE4E 


7E 


RPT 


LD A, <HL) 


Code of 
character to 
print. 


FE4F 


D7 




R3T 10 


Print character 


FE30 


23 




INC HL 


Point to neiit 
message tiyte. 


FE51 


!D5 




DEC B 


Decrennent 
doutit^r. 


FES 2 


20FA 




3RHI RPT 


Jump back 
unless prin'^lng 
complete, 
otherwise 


FE49 


C9 




RET 


Return. 


FE55 


ED56 


STOP 


IMI 


Restore rrormail 

interrupt 

status. 


FeS7 


3e3F 




LD A,3F 


Restore I 
register to 


FE3? 


ED47 




LD I, A 


nor«nal value 3F 


FE5B 


C9 




f?ET 


Return. 
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FESC F5 
FESD £5 
FESE C5 
FE5F DS 
FEtO AF 

FE61 3.A01FF(7F> 

FE64 3C 

FE65 320JFE;(7F> 

FE6B FE32 

FBhft D'A4AgO 



FE6D AF 

FEfeE 3201FF <7F> 

F671 3fl09FFf7F) 

Fe7fl ZC 

FE7S 3209FF(7F) 

FE78 FEOA 

Fe7A 3047 



FE7C AF 

FE7D 3209FF(7F> 

FEaO 3flOBFF<7F> 
FES 3 3C 

FEBA 32&8FFt7F> 
FE87 FE06 



F£a9 3e^G 



FEfiB AF 

FEBC 320BFFt7F) 

FEBF 3A06FF(7F) 

FE92 3C 

FE93 3206FF (7F? 

FE96 FEOA 

FE9e 3B29 



FE9A AF 

FE9B 3206FF(7F> 

FE9E 3A05F£.t7F> 
FEAl 3C 

FEA2 3205FF{7F> 
FEA5 FEOt 

FEA7 3BIA 



PUSH AF 
PUSH HL 
PUSH BC 
PUSH DE 
)(0R A 



LD A, (INT) 
INC A 
LD(INT5 ,A 

CP32 

J PC 004 A 



XOR A 
LDUNT3 ,A 
LD A, (BDV 
INC A 
LD4SD) ,A 
CPOA 

JRC PRINT 



XOR A 
LD<SD) ,A 

LD A, <510) 
INC A 
LD^SIO) ,A 
CP06 

JftC PRINT 



XOR A 
LDCSlLJ) ,A 
LD A^ tinD> 
INC A 

LD«MD) ,A 
CPOA 

JRC PRINT 



XOR A 
LD<nD) ,A 

LD A, (MIO 
INC A 
LDtMlOJ ,A 
DPOit 

JRC PRINT 



Reset c*rry 
flag. 
Update 
interrupt 
counter and 
5tDrp it. 
Has. counter 
reached SOd? 
14 net, ej:it 
via keyboArd 
check in normal 
i nterrupt 
routi ns. 
Set interrupt 
counter at O. 
Update seconds 
digit counter 
and store it. 
Hae counter 
reached 10d7 
If not SKit 
via print 
roLtt i ne. 
Set seconds 
digit counter 
at and store 
Update^ seconds 
counter and 
store it. 
Has counter 
reached 67 
I f not , et! i t 
via print 
routine 

Set seconds 10s 
to O and &tore. 
Update minutes 
digits counter 
and store. 
Ha& counter 
reached iOd? 
If not, fiKit 
via print 
routi n&. 
Set minutes 
digit cuunter 
at and store. 
Update minutes 
lOs counter 
and store. 
Has counter 
reached 6? 
H not, exit 



form around 3000 instructions 
in. I .^Osec, it is easy to over- 
run the time- You will still need 
to scan the keyboard, and the 
scanning routine itself is quite a 
long one- When planning this 
program I tried to use a machine 
code versior^ Of the handbook 
BASIC program, using the cal- 
culator stack far the calcula- 
tions, and the Ofdinary RST10 
printing routine for displaying 
the clock, it crashed. Each cal- 
culator stack instruction call$ up 
various ROM subroutines, and 
the total number of instructions 
was far too large for the time 
availat)^e. So be careful of ROM 
subroutines. A or^e byte insiruc- 
lion on paper can calil up a very 
cormplex net^'ork of instruc- 
tions in practice. 

So, I simplified the sub- 
routine, no longer updating 
FRAMES, but introducing our 
own clock counters, the pro- 
gram variables at FF0 1 -FF09 
(7F0r-7F09 for 16KL This 
eliminated the calcutator slack, 
but I was still using a series of 
RSTl instructions for the dis- 
play, and, \ found another snag. 
Usirig RST 1 alters some of the 
system variables - TV FLAG, S 
POSf\] , etc . So although the sub- 
routine could jusl be performed 
in the time, the main program 
went haywire because Of the 
corruptedvartables.Wbenltried 
to save ail the variables involved 
at the beginning of the sub- 
routine, and restore them at the 
end, we were over time again. 
So out went RSTl in favour of 
direct POKEs into the screen for 
displaying the clock. 

It IS essential to save all the 
registers at the start of an inter 
rupt subroutine and restore 
them before raturning from it to 
avoid their corruption causing 
t he ma in progra m to eras h . Ev e n 
a BASIC program will crash if 
you neglect this. Although the 
clock routine does not appear to 
end with a series of POP instruc- 
tions, they are there. It ends by 
jumping into the UBual interrupt 
subroutine at the point where jt 
scans the keyboard, and the 
POPs are the f iria! instructions of 
that subroutine. 

The other major difficulty is 
the devious route the Spectrum 
takes to its interrupt subroutine 
when in )M2. On an interrupt, il 
jumps to an address whose low 
byte is Ffh, and whose high byte 
It gets from the I register . 1 Not to 
be confused with the tX or lY 
registers!. At this vector ad- 
dress, it expects to find the ac- 
tual subroutine address. So 
before the IM2 instruction, you 
must load the I register with the 
high byte of the vector address. 
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ftgufs 1 


Ava 


itabie dddresses 


for t/iB } S K user 


ROM ADDRESS, 






(VtiClOr) 




Bytes There 


RAMAODftESS 


06FF 




DD7 1 


710D 


OFFF 




1860 


6 Die 


14FF 




69 64 


6465 


19FF 




22 BD 


5D22 


lEFF 




CD67 


67CD 


28FF 




SC7E 


7E5C 



the vector address must be plac- 
ed there, witha jumpinstruction 
immediateliv pteceedirig it so 
that the subroutine opeTation 
can by pass the subfoutine ad- 
dross bytes. 

The start and stop routines 
do not have to reside in memofy 
where I have placed them. If 
youf main program is if> machine 
code, the first byies should be 
the start routine, and the final 
ones the stop routine. If you 



leave the m where t hey a fe w he n 
youf program is in BASIC. RAN- 
D0M12E USE 65057 (32289) 
will start Ihe dock and RAN- 
DOMIZE USR 65109 (32341) 
will return lo ihe normal inter- 
rupt status. If you wish to pause 
the cSock during your program, 
i.e. toaltoM (or reading instruc- 
tions without loss ot lime, simp- 
ly stop it with RANDOMIZE USR 
65109 (3234!) RANDOMIZE 
USR 65057 (3 2 28 9 f will start 



snd ihc vector address must 
hold the two bytes of the 
subroutine address, in the usual 
format of low byte first. In this 
program, the 48 K subroutine is 
a I FE5C, and the vector address 
at FEFF, so the I register holds 
FE, and at FEFFand FFO are the 
bytes 5C FE, Wheri returning to 
IMl , the I register must be 
restored to its usual value of 3 F. 
But, there is another corn 
plication. If the I registe^r holds 
gny value between 40 h and 
7Fh, nasty things happen to the 
screen display. You need some- 
one who knows more about 
what goes on under the Spec- 
trum's bonnet than 1 do to ex 
plainwhy (trytheeditorl.butitis 
SO, This does not matter to the 
48K user, who can use 8 OFF or 
higher, but for 1 6 K folk it means 
that there is nowhere in the 
RAM where you can put the vec- 
tor address. So the 16K user 
wishing to use 1M2 must rum- 
mage about in the ROM, looking 
for an address, whose low byte 
is FF, at which there are two 
bytes which point to an address 
in the 1 6K RAM, tcame up with 
six. I am not prepared to swear 
there are no more, but these are 
enough to go with, (see figure 
1 h Of these, some are so low in 
memory that they would leave 
very tittle roLm for BASIC I 
stopped looking for others when 
I found the one at 2SFF, which 
gives the RAM address 7ESC, 
because the subroutine fits 
neatly there without over- 
writing the user-defined 
graphics. 



Conversion 

To simplify the conversion bet- 
ween machines, I have placed 
the 48 K routine at FE&C. The 
iisting is for 48K, bgt I have 
underlined the bytes which 
must be changed for 16K, and 
included the 16K bytes i^n 
brackets. By a fiappy accident, 
the subroutine ends at FEFE, so 
that the vector address can 
follow immediately, between 
the subroutine and the program 
v aria bles . If the ' FF ' a ddress fa I Is 
in the middle of the subroutine. 



FEA9 AF 

FEAA 3205FF(7F) 

FEAD 3A03FF(7F) 
FEBO 3C 

FEB I 3203FF(7F) 
FEB4 FEOA 

FEB6 3808 



FEBB AF 

FEB9 3203FF(7F) 

FEBC 3A02FF{7F) 

FEBF 3C 

PECO 32Ci:^FF {7Fi 

FEC3 3E3B PRINT 

FEC5 320AFE.£7F) 



FEC8 3EC"2 
FECA 



FECD 4F 

FECE 06F£(7F) 

FEDO OA 

FEDl B7 
FEn2 87 
FED3 87 
FED4 4F 
FEDS 0600 
FED7 21B03D 



FEDA 09 



FEDB 3A0AFF(7F) 
FEDE SF 

FEDF 3E40 
FEEl 57 



XQR A 

LD tmo) (A 

LD ft,f tHD} 
INC A 
UD(HD3 ,A 
CPOfi 

JRC PRINT 



)(0R A 

LD<HDJ ,A 

LD A, (HK>J 
INC A 
LD(Hltt) ,A 
LD A, 313 
LDteCR LB) ,A 



LD A, 02 

LD<VARS LB) ,A 



LD C,A 

LD B,FF (7F) 

LD A^ (BO 

ADD A, A 
ADD A, A 
ADD A, A 
LD C,A 
L0 &,00 
LD HL/J.D80 



ADD :4L,BC 



LD A, (SCR LB) 
LD E,A 

LD A, 40 
LD D.A 



print routiriB* 
Set mi routes lOe 
ccsiinlrer to O 
and store. 
Update htiiire^ 
digit counter 
and store. 
Has counter 
reached lOd? 
If not, ekit 
via print 
rout i ne. 
Set hours 
digitig countefr 
to and store 
Update tnours 
lOs counter 
and store 
Low byte of 
first prir>t 
position stored 
in variable^' 
(High byte is 
nlways 4C)h so 
need not be 
stored. > 
Low byte of 
first variable 
to print 
addrs^e stared 
in variables. 
(High byte is 
always FF (7F>} 
Address of 
var i at3 1 e to 
p int to BC. 
Character to 
print to A. 
Multiply rtiumber 

by 
8, 

S * number to 
print to BC. 
Address of 
first byte of 
"0" in ROM 
character 
table. 
Point HL to 
first byte of 
character to 
print. 
Address of 
first byte of 
screen position 
tc DE. 
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FEE2 OiOB 

FEE4 7e 
FEES 12 
FEE6 23 
FEE7 14 



S¥TE RPT 



LD B,oa 

LD A, (HL) 
LDtDE) .A 
ENC HL 
ENC D 



FEE6 05 



FEE9 20F9 

FEES 3A0AFF(7F> 

FEEE 3C; 

FEEF 320AFE:{7F) 

F6F2 3A0BEFE7F) 

FEFS 3C 

FEFi FEOA 



FEFB 2B02 
FEFA ISCE 

FEED C34ACJ0 



EXIT 



DEC B 



JRN2 BYTE RPT 

LD A, (SCR Ld> 
INC A 

LDtSCR LB> ,A 
LD A, CVARS LB) 
INC A 
CPOfl 



JRZ EXIT 
JR PR RPT 

JP004A 



FEFF 5CFEC0000) 



DEFGi 



FFOl 


00 


INT 


DEFB 


FF02 


00 


HiO 


DEFB 


FF03 


00 


HD 


DEFB 


FF04 


OA 


» 


DEFB 


FF05 


00 


MlO 


DEFB 


FFOi 


00 


FID 


DEFB 


FF07 


OA 


■ 


DEFB 


FFOS 


00 


510 


DEFB 


FFG? 


00 


SD 


DEFB 


FFOA 


00 


SCR LB 


DEFB 


FFOB 


00 


VARS LB 


DEFB 




Counter - no- 

of bytes in 
character. 

First byte of 
character to A. 
Poke into first 
Bcrsen byts. 
Point to next 
character b/te. 
Point to ne>it 
screen byte. 
(Not INC DE 
which woul d 
point to -First 
byta o+ next 
character 
position) , 
Have «n e 
bytes been 
poked? 
Jump b«ck if 
not. 

Point to ne^t 
screen position 
and store. 
Point to next 
variable to 
print and check 
whether 
printing 
complete. 
E^it if so. 
Jump back for 
next character. 
E^lt via 
keyboard scan 
in normal 
interrupt 
routine. 
Subroutine 
address. (Mot 
used by IfcK.) 
Interrupt 
counter. 
HoLirs ' iOs' , 
Hours digits 
*» SEE BELOW 
Mi nates ' 10s ' 
Minutes digit 
** SEE BELOW 
Seconds ' iOs ' 
Seconds digit 
Low byte of 
current screen 
p OS i t i on . 
Low byte of 
address of 
variable to 
print. 



♦* With the exception of FF04 and fF07^ the locations FFOl 
FFOB are the variables which will be altered as the program 
proceeds. The CODE of the digits is 30h - 39h , and the CODE of 
":"* is 3Ah, As the value stored in the variable for each digit 
i« not the CODE^ but the true value, the value stored Is 
{C0DE-30h). To store ":" in the same convention, it is therefor* 
neccessary to atore OA wherever it i« required to print ".". 



it again from where it left off. To 
start tl again from lero^ you 
musl POKEO in 10 the following 
variabiles; 



Spectrutrt 48 H 




FF02 


65382 


FF03 


65283 


FFOS 


6B285 


FF06 


65286 


FF08 


65288 


FF09 


65289 


FFOl 


65281 


Spectrum 1SK 




7F02 


32514 


7F03 


32&13 


7F05 


32517 


7F06 


32518 


7F08 


32520 


7F09 


32521 


7F01 


32513 



Do not overwrite the clock 
"window" with anything olse 
during your program or you will 
lose the words "TIME ELAPS- 
ED". The dock itself will reap- 
pear, however, even after CLS, 
The window is AT; 



0, 
1 . 
2. 



24 3T 

24 31 
24-31 



Enter CLEAR 65056 (32288) 
to protect the dock above RAM- 
TOP, If you have just time for an 
hour's programming before the 
pub opens or vou have lo feed 
the- cat, you can run the dock 
and keep an eye on the time 
while you work. Orvce the code 
in loaded, RANDOMIZE USR 
6 5 OS 7 (322891 will start the 
clock , and you can use the Spec- 
trum quite normally. NEW will 
delete " TiM E ELAPSED" , but so 
long as you remembered the 
CLEAR 65056 (32289( in- 
struction, The clock will corj- 
tinue. SAVE, LOAD. VERIFY 
and using theprinrer will pause it 
briefly, and a scroll wiil remove 
"TIME ELAPSED" and give you 
a copy of the time the scroll oc* 
ctirred above the running clock, 
but otherwise it will run ac- 
curately for 99hrs., 59min., 
59 sees., after which the prin- 
ting will be corrupted, (Anyone 
who wants to spend more than 
four days and nights at the key- 
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board cart write chetr own 
routine II 

The foflowing BASIC will 
flflow you to insert any com- 
mands you need for your own 
program. 
Save the program an tape before 



tional on a certain time having 
passed, you can PEEK the 
variables. For example, PEEKing 
M10, FF05. 65285 (7F05. 
32517) will lell vou that 10 
minutes have pa^^ed each time 
the vafue heJd I here changes. 



10 RANDOMI2EUSR65057 [322a9> 
9899GOTQ9999 
9900CLEAR&S056 (32283) 
9910 LOAD' ' CODE 
9S99RAMDOMtZEUSH65109 132341 1 



running the dock, io that it 
always starts from ?ero when 
loaded. 

SAVE "program" LINE 
9900; SAVE "clock" CODE 
650B7 (32289}.23S 

The cloclk runs in real Time, but 
vou can change this by POKEing 
Other values into FE69 , 6 5 1 2 9 . 
(7E69. 32361). Values lower 
than 32 H, 50 d, will speed the 
dock up, higher values will slow 
it, enabling you to change the 
level of difftcultv <ii VO^" pro- 
gram. If you wish to make some 
operation in y our program condi 



Sources 

When devising the program, I 
made extensive use of the 
following books; 

LOGAN 

Understanding your Spectrum. 
(Technical tixptanation oi inter- 
rupt instructions) 

L0GAN6 0-HARA. 

The complete Spectrum ROM 

disassembty. {Details of the pur 

pose and sifuciure of all ROM 

subroutines) 

(Both above puhlishfrf hv 




Melbourne House) 



ROSS' LANG LEY, 

The Spectujni machine code 



reference guide . ( Full listing of all 
ROM addresses and ihe bytes 
held there.) 

iPuNi'Tlvin:! interface) 



Mirage 
Microdriver 




The bane of anv games player is 
the time taken wailing for your 
favourite game to toad. T)>e 
Sinclair Microdrive was eagedy 
accepted as a solution to this 
problem, but no software 
houses produced games using 
micrgdrives Imainly due to the 
cost of the cartridges). Even 
those who attempted tocorivert 



games from tape onto 
miCfOdrive found that the time 
and knowledge required to get 
round modern anti-piracy 
methods was too much trouble 
to bother with. 

Now, I am completely Oppos- 
ed to the theft of software, but 
the majority of us simply want to 
use our microdrives as a fast 
means of getting programs up 
and running. Until recenHy, 
microdrives have been a bit of a 
white elephant from this point of 
view. The MIRAGE 

MICRODRIVER. however, is the 
answer to the gamesman's 
prayers. About the si^e of d large 
joystick interface, it fits onto the 
port al the rear of the Interface 
1 , and Is compatible with Inter- 
face 2 and all the other well 



known joystick interfaces. In 
fact, it proved compdnihle with 
every peripheral I Viv.ci, including 
printer and Beta disc dnve inter- 
face I 

The unit is supplied with a 
typed five page 'manual', which 
eKplains in simple detail how to 
operate it. Even if these ir\struc- 
tions had not been included^ 
there would have been no pro- 
blems, since, once you press rhe 
button on the side of the unit, 
there are prompts r.t every stage 
of the process. 

The unit takes over when this 
button Is pressed, and saves the 
program by making a complete 
dump cf the RAM. Games can 
be saved at any point during 
pEay, and will continue from that 
point upon subsequent 



FiHUtjiding (great I Or I hose long 
and complejf arcade adven- 
tures I. 

Of course, there has to be 
one disadvantage, thoogh t con- 
sider it to be only a minor one, 
and this is that any program 
which contains a buili in SAVE 
or LOAD routtne for data still has 
to perform (hm function using a 

tape recorder. However, as 
most games keep their data in 
memory, alt (hat is often needed 
IS a simple reSAVE of the whole 
progfam, wiping out the old one 
il it IS no longer required. 

The chance of misusing the 
unit for piracy purposes is cut 
down by the fact that programs 
copied will only reload if the 
Microdriver is still present |an 
excellent idea). 

The Microdriver is incredibly 
simple to operate, was 100% 
effective on all the programs we 
[ried it with, ^ntj is an ess^rwiaf 
device for alt microdrive owners. 
It ought to have been built into 
Interlace 1 m the first place. 
They should have calted it the 
Miracte Microdriver I 

The Mirage Microdriver costs 
£44.95, from Mirage 
Microcomputers Ltd, 24 Bank 
St, Braintree, Esseit CM7 7UL 
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QL Caverns 
Competition 




• The winners will be notified 
by post, arid the results pubiisK- 
ed ir\a future edition of ZX Com- 

puling, 

The competition 

All you have to do is answer the 
lollowing questions 

1 1 Neme the garne. wrinen by 
Matthew Smith for the Spec- 
trum, that started the platform 
g^me craze. 

2) Narrie the game from A'n f 
Software thst featured a 
character called Henhouse 
Harry. 

3 } What was th^ first game for 
the QL called jreleased by 
Psion /Sinclair J? 

4} As a tiebreaker, tell ue (in 
twentyfive words or less I which 
Spectrum gameyou would most 
like to see converted onto the 
QL, lo use the QL's extra 
n^emory and graphics 
capabilities. 

When you've worked out all the 
answers, just write them on the 
i?ack of a postcard or enveliope 
and send your entries to; QL 
Caverns, ZX Computing. 1 
Golden Square, Lortdorv W! R 
3 AG. 




QL" Cavern 



It stands to reasor) that the first 
hatfway decent game f of the QL 
(spgrt from the wOndrOus QL 
Chess) should come from 
Sinolair Research themselves, 
and QL Caverns is about the 
best ari^ade /adventure that 
we'veyetseen for the machine. 

QL Caverns is a fiftv screen 
arcade .''adwentu re in whicirt you 
have to wander through the 
cai^erns in search of ari enor- 
mous number of diamonds 
{almost 400). Along the way 
there are a number of objects, 
such as parachutes, j&tpacks 
ar>d boats, that you can use to 
lielp you in your explorations. 

QL Software may not yei be 
in the Knightiore League, but 
thb b the QUs own version of 
Jet Set Willy, at the very least. 
Anyway, we've got half a dozen 
copies of QL Caverns to give to 
software starved QL owners, 
end all you have to do to enter 
the competition is to answer e 



few simple questions. 
Step this way. . . 

The Rules 

• This competition is open toall 
UKand Northern Ireland readers 
of ZX Computing, except 
employees of Argus Spe<:ialist 
Publications, their Printers' and 
Distributors, employees of 
Sinclair Research, and anyone 
else associated with this com- 
petition. 

• Allentries must be postmark- 
ed before the 30 th {November 
1985. No correspondence wifl 
be entered into with regard to 
the competition, and it is a con- 
dition of entry that the Editor's 
decision is final, 

• As long as each entry is seot 
on a separate postcard or 
envelope, then there te no limit 
to the number of entries that 
may be submitted by an in- 
dividual. 
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BOOK REVIEWS 




Harwood 

Hypothesis 

Shuffling over from software reviews, 
David Harwood is now delving into zx's 

tottering book pile. 



The book is a bargsm at 
€2.99, even fof the experienc- 
ed feader who finds Tim's 
leachtrirg a bii simple, 3S ihe 
LOGO emulation is very good. 
My only grumble being ihe 
speed a\ which LOGO runs, but 
(his can only be blamed on 
Sinclair ^nd not the autiior , 



The On-Une 

Computer 

Handbook 

Written by Ray Hammond and 
published by Fomana, this book 
claims to suppiy all the intorma- 
tion re<5uired to connect your 
humble micfo to the outside 
world, and I can honestly say 



Moving on to better iJ'|':I (jrcciitff 
heights I am now positioned on 
the Book Page, where in each 
issye a critical and informative" 
view on the Current books will be 
presented. 

Purchasirhg a computer book 
\& totally diff&rent to buying s 
games tape, Whereas many 
might not think twice when 
spending C5, 9 & on an Asteroids 
shootem-up type game, in 
order to spend C 5.95 on a book, 
the prospective purchaser wili 
go through much mental strain. 
Will the book gather dust on the 
sinelf or will it, in no time at all, 
look like 9 book from the archive 
section of the local library ? Once 
decidedapurchasecanbemade 
and it is anybody's guess if the 
correct decision was made. 

Harwood's Hypothesis in- 
tends to evaluate each book 
carefully, so that you, the peo- 
ple who keep the computer 
business going, can make sure 
that your money isn't wasted, 

Well, enough of my babbling , 
here's the first book. 

Spectrum Logo 

This is published by Interface 
Publications and written by the 
Master-over-alt-computef- 
books, Tim Hartneti- The book 
c lai ms to prov i de you w i th a pro - 
gram which will tyrn your ZX 
Spectrum into a LOGO based 
machine. 

For those of you not in the 
know, LOGO is a graphics pro- 
grammirig language. U was in- 
vented for the purpose of in- 
troducing children to com- 
puters, and allows an imsginary 
turtle to be controlled as it 
moves around the screen to pro- 
duce various designs and pic- 
tures. The LOGO program in the 
book conforms to the LOGO 
COMPUTER SYSTEMS, INC 
vocabulary. This enables the ex- 




perienced user to enter the 
worid of LOCO and one that is 
coitipatibSe with other systems. 
The program is well written 
and is listed in two versions - 
with and without the REM 
statements. This is an excellent 
idea, not only to fill the book up 
with a few e>!tra pages (f> but 
also as the total novice to Com- 
puting only wants to type in the 
necessary lines and not bother 
with pointless keying in. For the 
more eKperienced programmer, 
the REM'& are very well detailed 
and give an excellent view of the 
program's action. 



The book is written in a 
friendly, easy to understand 
way. From the introduction, 
right through to the many ex- 
amples, the reader is takpn at a 
steady pace through tlr^e learn- 
ing process, starting with the 
basics of the language and then 
progressirig, so that by the end of 
the book en in depth knowledge 
of LOGO can be achieved, 

Included in the book are 
numerous LOGO examples, 
from a six-sided figure (called a 
sexygon by Tim Hartnell) to lots 
of tiny SIR CUVE's, holding 
har^dsin a circle. 



that it does live up to its claim. 
When I received the bundle of 
books, I first of all had a quick 
thumb through all of them. On 
picking this one up, much like b 
good thriHer, I just could not put 
it down. 

The reader is initially in 
trqduced to what is meant by 
the term going ON LINE' and 
how easy this is. The advan- 
tages of doing so are also heaviiy 
emphasised (perhaps the author 
has the controlling interest in 
Telecom shares!!. The book 
then progresses to show what is 
needed, whether using a ZX30 
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Of art IBM PC to go on- line . 
Various technicalities are ex- 
plained, Uortt the basics of the 
ASCII characieF set to the 
moderp and interface operathon 
and, if armed with a solderinc] 
iron, even how 10 wwire up an 
RS232 cable iWOWf). The ex 
pla nation of how data is sent 
across a telephone Ime is also in- 
cluded and is verv interesting. 

The remainder of the book, 
then shows how to log on to 
various computer Builetm 
boards, f'restei, Micron ei and 
various useful Oa debases. Some 
of the above methods need 
j:^$swords and up front pay 
monl, and the reader is fully tn 
structed on how to go about 
this. Many examples of the 
aMthor's on-line experience, 
Ghovuing what happens whBn 
you actually go on line are also 
5jiven. 

This book IS a must for 
anyorve who has the slightest m 
terest in communications and at 
the mere price of £4.9B, it is a 
great buy- This book will be tak- 
ing pride of place on my 
bookshelf tor quite a lime. Or>e 
!iast note - the book does not 
tread onto the path of the so- 
called 'hacker' arvd is totally 
iesitimat&, 

Inside The Sinclair 
QL 

Sunshine have produced a book 
lor those who 'want to know 
how their Sinclair QL ticks, ' IN- 
SIDE THE SINCLAIR QL is writ 
ten by Jeff Naylor and Diane 
Rogers and provides an in- 
troductory guide to computer 
hardware. 

The book is sp^it into two sec- 
tions. The first explains basically 
what a computer is, and the se- 
cond strips the QL down, The 
basis of computing is at first 
given, starting off with simple 
tlircuit diagrams and progressing 
on to how a computer makes 
sourKJs and the idea behind thE? 
video picture [or VDUK Thun a 
breakdown of the corrponents 
of a COrnputffr is given, from the 
CPU to this ROM ar^d RAM. This 
action was informative and 
(arly coitiprehonsivo but would 
not, 1 feel, appeal to the early 
beginner. 

The second section which, 
incidentally, is as comprehen- 
sive as the first, starts with a 
brief advertising blurb for the 
QL, ■showing its family tree lie 
ZX80, ZX81. ZX SPECTRUM 

-SINCLAIR QUANTUM 
LEAPli and the QL specification. 
The QL hardware structure is 
then described, along with the 




strip down of the Motorola 
68008 microprocessor. A 
whole chapter is devoted to the 
68008 instruction set as well as 
a chapter on exploring machine 
code on the QL. 

The final chapters, explaining 
the memory, video display and 
INPUT/OUTPUT methods have, 
perhaps been pnnted in the in- 
correct place and should have 
appeared at the same time as 
the QL hardware was described 
and not after the chapter on 
machine code. 

My conclusion is that this is 
quite an informative book, not at 
all intended for the beginner but 
someone who perhaps knows 
hiS,''her BASIC, or SuperBAStC 
and wants to team more about 
the computer. The book, retail- 
ing at C6.95. does cover the 
vast area of technicakties on the 
Sinclair QL ar>d is well research- 
ed. 

Melbourne House 

The last two books are machine 
code based and directed at the 
e>tperienced programmer or 
perhaps ve ry enthusia s t ^c begin- 
ner. Both are published by 



Methourne House, the (ormer 
costing fQ.95 and the latter 
€9,95, 

Spectrum Shadow Rom 
Disassembly, by GianiucaCarn, 
is written in two pans. The first 
shows how to extend Sinclair 
BASIC to include various useful 
commands, random file hand! 
ing on the mjcrodriv©, extended 
BEEP and EDIT commands. Full 
details of the implementation 
3re given along with very clear 
explanations. 

It IS possible to add extra 
commands to the Spectrum 
with e^r^ Interface 1 unit, con- 
taining the Shadow ROM, 
because when an invalid com- 
mand Is found, a search is made 
in the existing Spectrum ROM If 
this command is not present, 
then the Shadow ROM is sear- 
ched. If the command is not 
found again, then it is at this 
point that w© can ^ump to our 
own routine, and carry out the 
extra commands. 

There are two types of 
Shadow RQMs, and this book 
accommodates both. There 
might even be another release of 
the Shadow ROM software, but 
the author still explains fulty 



what to do if this IS the case. 

The second part of the book 
gives a full disassembly of the 
Shadow ROM m the Interface 1 , 
arid how to link up and use these 
various routines. This is Ideal 
literature for the Z80 program- 
mer wishing to either add com 
luarids to BASIC, access the 
mic rod rives via machine code or 
see what 's in the Shadow ROM, 

The second new book from 
Melbourne Mouse is the Z80 
Refarer>ce Guide by Alan Tully, 
which is intended as a reference 
manual for the Z60 program- 
mer. 

The book is designed to help 
the Z80 programmer, who 
perhaps is stuck with a program- 
ming problem, to choose the 
correct ZBO connmands to use. 
' An eKcellent chapter is included 
which lists the Z80 instruction 
set and where best to use the 
various commands. The bulk of 
the book is a summary of the 
Z80 instruction set, which gives 
full details of each individual in- 
struction, along with the effect 
on the flag register and the tim- 
ing of the specific instruction. 
EKcellem examples of usage are 
atso given for ali but the most 
sirrple instructions. 

The book covers a vast topic 
and is ideal for anyone in- 
terested in machine code, either 
to be used by itself or as a sup- 
plomfint to an eKisting 'Learn 
How To Program' guide. 
Although this book is expensive 
at C9.95. ii is well worth fiaving 
an empty pocket for all those 
who are into machine code (bef 
ter stiff, you could rush out and 
entet out competition /or copies 
of this book, efse where in ihis 
issue - frf). 

FOOTNOTE 

U appears that machine code 
books are more expensive than 
the BASIC book. This perhaps is 
due to the amount of time need* 
ed to produce a masterpiece. I 
wonder what would happerv if 
the price was reduced? Would 
more copies be sold? A happy 
medium needs to be achieved, 
but is It at E9.95? 

Interface Publications, 911 
Ker^smgton High St, London 
W8. 

Fori tana Books, 8 Grafton St, 
London W 1 . 

Sunshine. 1 2-1 3 Little Newport 
St, London WC2 

Melbourne House IPubtt^shers), 
Castle Yard ffouse. Castle Yard. 
Richmond. 
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WARCAME5 



Simulation 
Software 



Adventure games can be 
gerherally likened w B puzzle 
which has to b« unravelled in a 
certain order or sequence to 
complete it- I know there sre a 
couple of notable programs of 
this genre which ha ve moFe than 
one way of sotving them but 
these tend to bo the exception 
raiher than the rule. 

Arcade garres cart generally 
be summed up as requiring fast 
reflexes and usually Consist of 
Shoot ir\g. chasing or dodging. It 
t& h4»re that the biggest overlap 
with our chosen feature exists. 
Many arcade games now have a 
stralegit element and it is 
almost impossible to separate 
the two styles, However, we 
have tried to categorise a large 
number of the programs on the 
market and made our own deci- 
sion as to which group we were 
gonng to allocate them. The fact 
that a game has been omitted 
does not mean il doesn't have 
some strategic elements and we 
recognise that ntany of the 
latest generation of arcade 
games need as much {ii not 
more) of a strategic approach 
than many we included in our 
lisil 

This feature is entittsd 
Waf games but we are including 
most of the games which require 
thought, strategy and luck. 
Unlike adventure games, to win 
you have to get many factors in 
your favour, balance between a 
muUiTude of options, and it helps 
to be a little bit lucky. Also, there 
is usually more than one way to 
Win. 

At the heart of any good pro- 
gram of this type is an algorithm 
which takes mio account all of 
the relevant factors, balances 
the importance of each {and this 
may change at various stages of 
the gamel adds juSt enough - 
nol too much - of a random, 
chance factor and presents the 
results of that turn. 

Ir^ board games in particular 
the algorithm: may be replaced 
by a selection of options includ- 
ed by the programrrier and the 
computer needs to pick the 
most appropriate responses to 
the player's moves. 




Many moons ago when I was 
writing/convening programs for 
the ZXB 1 I came across the first 
of this kind of game, called 
Stockmarket and sold by ASf* 
for the BBC and other com 
puters. I made the conversion 
(which I'll put in the mag one 
day) and I have been playing the 
game ever since! 

wargames 

Probably the most complex of 
the strategy programs, these 
range from recreating actual 
military scenarios as in 
ARMHEM, THE BULGE, 8ATTLE 
FOR MIDWAY, etc to imaginary 
situations which could be set in 
the past, present, or future, 
such as VIKING RAIDERS, 
NATO ALERT or REBELSTAR 
RAIDERS, 



Lolhlorian are probably the 
company most associated with 
this style of game and have 
made great strides over the past 
few years, their CONFRONTA- 
TION along with Red Shift's 
APOCALYPSE are probably the 
most well known and suc- 
cessful games so far. These are 
both fairly traditional and tend to 
operate essentially \n 'move 
time' sndare predominantly text 
based. The advantage of this is 
that you can go away and ihinl* 
about your neKt move, saving 
the game at vatioi's^ stages as 
you go. 

Although this appeals to the 
deep thinker, it lacks realism in 
so far as you couldn't wander 
off in the middle of, say, iht? bai 
lie of Waterloo, ar>d come back <j 
fewdayslatertomakeyournext 
attack. If that has been the case. 



Napoleon would have been 
overjoyed, and we would pro- 
bably all be speaking FrenchI 

The first game to impress me 
with real time continuous action 
was 5T0NKERS by Imagme <tha 
original company^ and this is still 
available through Beau Jolly, I 
have not yet managed to beat it, 
but then, he who fights and runs 
away . . 

The new generation of pro- 
g,fams seems to be following 
this corttinuous action idea and I 
have also been beaten at the 
Bulge and at Midway, You realiy 
need more time to get to grips 
with them than this job allows 
it hat's my encuse and Vm stick- 
ing to itU. 

Business and 

Management 

games 

CCS, Cases Computer Simula- 
tions, pioneered this type of pro- 
gram and have brought them to 
a tremendous degree of 
sophistication. Their earlier pro- 
gran^s tended to be a little too 
random but the latest releases 
provide a plethora of options, 

In this catcigDry is one of the 
most consistent best sellers 
ever writterii for the Spectrum or 
ZXa 1 or most of the other main 
machines, Kevin Toms' FOOT- 
BALL MANAGER, marketed by 
Addictive Games. Over the 
years it has developed from 
ZX3V text only to an all singing, 
dancing, graphics wonder. A 
teacher I know considers it the 
only thing capable of keeping an 
awkward Class engrossed. 

There are many variations on 
this theme. Addictive 
themselves are about to pro- 
duce one or two, m the mean 
while AMERICAN FOOTBALL, 
NEW WHEELS JOHN and FOR- 
MULA ONE are favouri;^^ of 
mine 
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strategy 

All the prog;r3ms in this feature 
depend on a strategy element of 
Mme kind, th© ones in this par 
ticLtlidr category ace oddments in 
a way, they didn't seem to quite 
ill in any other section 

AR<;H0N and CHAOS are 
almost but not quite tioarcl 
games snd kesp me occupitid 
lof many houfs, and one day I'm 
going to find the time to give 
ALIEN. SHADOWFIRE AND 
BROAD ST. the attention they 
deserve, 

Graphic St^orts 
Simulations 

This section gave us ouf bigger 

discu ssron ss rnost re all y fall Into 
the arcade games catejjory with 
success depending on the 
strsngih of youf wrist and the 
durability of your joystick. 

Still, a few, in particular the 
Golf games - always a 
favoufite With ZXC readers 
when we publish one — have a 
great deal of strategy involved. 

We trkclude as full a list as we 
could get, and suggest you 
check them out at a shop if you 
are in doubt as to whether they 
m-eet your requirements. Per- 
sonal favourite - THE FOREST, 
a graphic orienteering Simula- 
tHon from Phipps Associates. 

Other simulations 

Flight Simulatior^s have been 
popular for as long as computers 
themselves. One of the first ac- 
claimed programs for the ZX81 
was Psion.Sinclair's FLIGHT 
SIMULATION which was rapidly 
converted for the Spectrum, 

Hewson Consultants pro- 
duced their version which 
operated impressively in IBK 
and then took off on a different 
tack with their Air Traffic Con- 
iroller series. They have come 
do^n to esrth with their latest 
and quite brilliant simulation, 
SOUTHERN BELLE. Great for us 
ageing computists who can ac- 
luaily remember steam trains. I 
haue never been abte to n^aster 
arty of the flight simulation pro- 
grams (I have only five digits on 
each hand] but Belle has enough 
simple options that I actually 
succeeded. 

Traditional and 
Board Games 

This is another type of program 
which has found favour with 
ZXC readers. The race to pro- 
duce the best CHESS program 

wn^ finother of the earliest 




(jndeavaLinj. in iny own collBt- 
tion I am proud to own the amaz- 
ing IK 2XB1 program. It may 
not be sophisticated but it's a 
masterpiece of programming. 

There is much controversy 
about who has produced the 
best chess program so far. Each 
has different strengths and 
features and we have printed 
whole articles comparing just 
two. Without sticking our necks 
out, MASTERCHESS-, CYRUS 
IS CHESS and SUPERCHESS 
3. 5 have a large number of Sup- 
porters. It is worth mentioning 
the graphically amazmg QL 
CHESS which 3 saw at a 
microfair, the company haven't 
&ent us a review copy so 1 can't 
comment on its playing abiiity 
but it looks superb. 

Board game conversions 
te nd not to be m y cu p of tea , I do 
see the value of using the com 
puter as an opponent when a 
human one isn't available, but 
for me the joy of playing is the 
contact with other people. Hav- 
ing said that I must own up to an 
occasional sneaky game of 
Sincia<r,.'Psion's SCRABBLE and 
BACKGAf^rtMiON. 

Endgame 

So there we are, it seems that 
whatever our most secret 
desires, be it changing the 
course of history, making a 
milton, flying a plane or driving a 



tr^in, thi^re is a Way in which \he 
humble computer can pander to 
those dreams, 

There has been some com- 
ment at times over the 
undesirabiiity of bloodthirsty 
games. Automata have taken a 
stand and claim there is no overt 
violence in their programs, a bit 
of smut may be , bu t no viole nee . 
My personal view is that provid- 
ed there is no gratuitous, 
tasteless graphic violence and 
as long as over everything there 
is the realisation that it is juSt a 
game, no harm is being done. 

( know there are arguments 
both for and against this point 
and I have no intention of star- 
ting a long discussion on the 
topic, Quite simply I hope you 
enjoy this feature and 1 apologise 
)f I have given offence to 
anyone. 



Software Roundup 



Within this broad confines of 
this feature 1 ha ve listed as many 
programs as I could find under 
general headings. As I have said 
before, there aw many pro- 
grants which are hard to 
categorise and so we have exer- 
cised our opinion and omitted 
any which we believe to be 
primarily arcade games. 

Our apologies if we left out 
any which you or the company 
think should have been includ- 
ed, this may not have been 
because we considered it to be 
arcade but because we hadn't 
heard of it! 

H we have omitted any which 
you think we should have includ- 
ed then drop us a line and we'll 
put the record straight. 



UAPGAMES 

A i r Defence 

Apocalypse 

Arnhem 

At raiB 

Battle 1917 



CCS 

Red Shift 

CCS 

PD Visual Market! n.9 

CCS ► 
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Battle For Midway PSS 



Bli 1 ge 



Confrontat Ion 



Mind Games 



Loth lor Ian 



Daomdartt* s Revenge Beyond 



Fal 1 of Rome 



Inaurgenc/ 



Johnny Reb 



APS 



CCS 



Loth I or ian 



Lords of Midnight Beyond 



Mato Alert 



Pan7er A^ttack 



CCS 



Loth lor fan 



Rebelstar Raiders Red Shift 



Redcoats 



Lothlor ian 



Special Operations Lothlcriiin 



Stonlsers 
Ult:ing Raiders 
War Zone 
Uar 70 



Boau Jolly 
Fir eb i r d 
CCf 
CCS 



BUSINESSy MANAGEMENT SIMULATION 



A 1 r 1 i ne 



CCS 



Anterfcan Football Mind Gamers 



Auto Chef 
Brert»f*y 

Footbal 1 Manager 
Formula One 



CCS 



CCS 



Addictive Gaines 



CRL 



©rand Prix Manager Silicon Joy 



Hill lonai re 



Mugay 



Incentive 



Melbourne House 



New Wheels John "^ Automata 



Ol igopoly 

Planetfal 1 
Rac i ng Manager 
The Bii 
United 



CCS 
AFS 
Virgin 

Vi rgi n 
CCS 



STRftTEGY 

Allen 

Archon 

Blue Riband 

Chao3 

Give my Regards 

to Broad Street 

Shndowf i re 

Stockmarket 

Superpower 



Mind Games 
Ar iolasoft 

CCS 

Games Workshop 

Mind Games 
Beyond 

CCS 
CCS 



GRAPHIC SPORTS SIMULATIONS 
Brian Jacks 

Superstar Challenge Mar tech 
Chequered Flag Sinclair 
Baley Thompson's 



Derat h ion 



Full Throttle 



Frank Bruno's 



Bom f ng 



Jonah Barrington's 



Squash 



GoW 



Ocean 



Micromega 



^1 ite 



Men Generation 



Vi rgi n 



SO 



ZX COMPUTING OCTOBER/NOVEMBER 19B6 




WARCAMES 



Grand National 

Hyper Sports 

Inter rtat tonal 

Basketbal 1 

Match Day 

Match Point 

Moor town 

M&w Berkdale 

mcU Faldo's 

open 

One an One 

1 ympi CB 

Ra 1 1 ey Ur-i ver 

ROCCQ 

Royal Berkdale 

Run for Gold 



El its 
Iinagi ne 

Elite 
Ocean 

S i nc lair 

Hornby 

Horr^by 

Mind Games 

Ariolasof t 

CRL 

Hill Macgibbon 



Heathrow /ATC 



Juggernaut 



Hei^sQn Consultants 



CRL 



Tump Jet 



Might Flight 



Southern Bell* 



Spac:^ Shuttle 



747 Flight 



Slmu 1 at or 



An i rog 



Hei450n Consultants 



Hehjson Consultants 



Act i vis ion 



DACC 



TRADITIONAL /BOARD (5AMES 



Backgammon 



BackgaiDTnon 



Bac kg amnion 



CP So+twarfr 



Hewson Consultant* 



GrcMtiltn Graphics Bridge Master 



Ocean 



Hill Macglbbon 



Br i dge PI ayer 2 



Cluedo 



Sinclair 



Serin 



CP Software 



Leisure Genius 



Ski star 2000 Richard Shepherd Cyrus IS Chess Sinclair 



Steve Davis Snooker CDS 



The Forest 
The Open 
Troon 

Vid€'D Pool 
Uorld Series 
Basebat 1 
Yacht Race 



Phipps 
CCS 

Hornby 
OCR 

Imagine 

Hill Macgibbon 



OTHER SIMULATIONS 



Fighter Pilot 



Draughts 
Mas ter chess 
Waver Ick 
Mind Games 
Monopol y 
Reversi 
Scrabble 
Superchess 3.5 
The Turk (rheS^^) 
Voice Chess 



Digital Integration Yak^oe 



Flight Simulation Sinclair 



Yatzee 



CP Software 

Mikro Gen 

CCS 

Oasis 

Leisure Genius 

CP Software 

Si nc: lair 

CP Software 

OCR 

Artie 

Automata 

CP Software 
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A two player inter-planetary strategy 
game by C* Harris From the planet 

Leicester. 



C»OLITfiIRE the 7th planet 

irie^t 1*» TRRNSFCRI 

JMeutraL sKips » COMPLEX E 




PLRYER 1 

t i nv& 
phase 4. 




PRESS C 
to 

con X i nue 



iMome Pidnet 
Is h i p s 



Sappro is a planetary system 
consist) nq of ten planets. You 
ate the ruler of one of the planets 
and Y^ur opponent (he ruler of 
another. The objeci of the game 
is to capture your opponent's 
home planet befors he captures 
vours. 

Somewhere in the system 
there IS a Third planet which is in- 
habited by pacifists, this planet 
is protected by an im- 
penetrable defence screen 



making it impossible to Cii ; 
In order (o capture your op- 
ponent's home planet you must 
be able to reduce the number of 
enemv space ships protecting 
thetr home planet to zero for two 
consecutive turns. 

Space ships are produced by 
your home planet, your 
enemy's home planet and the 
neutra i planet . a t the endot each 
time phase. Ships can be 
transferred from your home 



and the neutral pjanct to 
ytMJf fleet. Transferring ships 
fr&m fleets t& planets is not 
possible. 

Pfayers should enter their 
moves individuaily while their 
opponent turns away from the 
screen, or leaves the room. 
Unless this secrecy is matnlain- 
ed there is tittte poi^nt in playing 
the game. Prompts for (he 
change of plaver'end of turn are 
given to allow this to take place. 



Playing the Game 

The I IF St screen is an introduc- 
tory page and from now on all 
moves should be made i n sec ret . 
The second screen displays the 
names of the ten planets in the 
sysiem. Each player should now 
enier his choice of home plijnet 
without the other player seeing. 
When the home planets have 
been chosen the main display is 
drawn and the prompt "Player 1 
Press Enter" is shown. Player 
two should now make his exit. 

LOOP 

When the player has pressed 
ENTER, hie personal information 
IS displayed with the number of 
ships in his fleet shown at the 
top and his planet and the 
number of guarding ships at the 
bottom. 

Player one now chooses 
which planet he wants to send 
his fleet to, types the planet 
number and presses ENTER, The 
chosen planet is now drawn in 
the centre ot the screen, its 
name displayed and any infor- 
mation regarding enemy ships 
given. If there are enemy ships 
then combat takes place, this is 
totally computerised as human 
decisions are loo slow J n t his age 
of high technology warfare. The 
results ate displayed at the top 
of the screen. 

Transfer of ships can take 
place from en her your home 
planet or the neutral planet, to 
your fleet. If it is possible to 
transfer ships then you will by 
prompted for an input of the 
number you wish to transfer. 
The sequence is now repeated 
for player two. Player one 
should depart and player two 
should follow the instructions 
from the label LOOP. 



1 REM **********#******-)<■****# 
*Un<leriined characte'rs* 
*are entered in * 

»GRAFHICS mode. ♦ 

5 DIM p»(10,12): FOR i-1 TO 1 
0: READ p»Ci): KEXT i 

6 DATA "hOTENTOT", MAKURUTI", 
"NUMERATOR" , "DARTH% "AGAR-AGAR" , 
"LAPIS LAZULI', "VOLITAIRE", "GEOD 



ES% ■ 


'IGNUS FATUUS% "CRYOCLO 


10 


BORDER 0: PAPER 2t CLS 


11 


INK 4 


15 


GO SUB 3000 


17 


GO SUB 7000 


20 


LET C5=0: LET trn=0 



21 


LET 


bb-0 


25 


LET 


o«-"0" 


30 


LET 


g«0: LET d2=0 


35 


LET 


%c=0: LET ernj=0 


40 


LET 


nl=0 


45 


LET 


ed2-0 


50 


LET 


tr-0 


5S 


LET 


b2»0 


60 


LET 


d-0 


63 


LET 


a»»''0005« 


65 


LET 


b»»"0005" 


70 


LET 


a-=0 


73 


LET 


4*=. "0000- 


75 


LET 


e*= '■ 0000 " 


80 


LET 


c»="0000" 


83 


DIM 


&»(32) 


B5 


GO SUB 600 



52 
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87 


CO SUB 6000 


90 


LET tn-0: LET b=0 


100 


BORDER 01 INK 7 



105 LET in=0: GQ SUB 9000 
110 PRINT AT 12^2; 'tim^" t AT X3^ 
21 "phase " i trn 

120 PRINT PAPER 2; INK fl;AT 10 
jSj-'F'LAYER 1" 

121 GO SUB 1300 

122 IF er,<J=l AND b*(l)'*c«tl) TH 
EN GO SUB 4000 

130 PRINT INK 2 J AT 2, 2! 'Fleet 
1- 

135 FOR n=l TO VAL a* (3 TO 4] 

136 PRINT INK 2fAT 2,8+ni"Q" 

137 NEXT n 

150 PRINT : PRINT INK 4fAr 19, 
ZCHome planet " 5 c* I 1 ) : PRINT I 
NK 4; AT 20p 2J "Ships': FOR n=l TO 

VAL c%iZ TO 4): PRINT IMK 2; B 
RIGHT IJAT 20,7+nj; "9" ; NEXT r^ 

154 IF JAL a* (3 TO 4 ) < =0 THEN 
GO SUE 4250 

156 INiPUT "Fleet pos i 1 1 on - J a» t 1 
) 

157 

158 
HEN 

1^9 

160 
GO 

163 

21£I0 

166 IF 

1000 

i70 IF 
1900 

172 IF 
B 4200 

173 LET 



BEEP .1,1^ 

IF aSU) <: >e«( 1 > 

LET e<i2=0 

SO SUB 4500 

IF VAL a»(l)=VAL 

SUB 303 

IF a*(l>=*»flJ 



AND €^<i2=l T 



b«Cl) THEN 



THEN GO SUB 



a«(l}*cStl) THEN GO SUB 



a*(l)=e«(l} THEN GO TO 



a«a)<>b«(l} THEN GO SU 



175 

85 
180 
191 
192 
194 

,21" 



IF 



in*6: 
INKEY*= 



GO 



SbB 9010 
THEN CO 



TO 1 



GO TO 175 
LET sc-1 
LET in=0: GO 
PRINT PAPER 
PLAYER 2" 



SUB *?000 

71 INK 01AT 



10 



aS(i)=e*tl> TH 



19, 14f e»(l} 



195 GO SUB 1200 

196 IF e(12=l AND 
EN GO SUB 4000 

217 PRINT INK 4|AT 
I FOR n=l TO VAL e« ( 3 TO 43: PRI 
NT INK 7|AT 20,6 + nj''e": NEXT n 

220 PRINT INK 7(AT 3, 2i "Fleet 
2": FOR 1^=-! TO VAL b« < 3 TO 4> 

225 PRINT INK 7(AT 3,8+nt"9": 
NEXT n 



226 IF VAL b*(3 TO 4 ) < =0 THEN 
GO SUB 4 2b0 

227 INPUT 
b«( 1 ) 

228 BEEP , I, 15 
IF b«( 1 } < >c«(l ) 
LET end-0 

LET bb=i: ea sub 4S00: let 



229 
HEN 

230 
bb*0 
242 
GO 
244 
1 650 
247 I F 

GO 

255 

GO 

270 



PosiLiDn of tleet?"! 



AND end=l T 



IF VAL 
SUB 303 
IF b*( 1 ) 



ait(l)-yAL b*ll) THEM 



= ^:«fi) THEN GO SUE 



e*ri) THEN 



a*(l) THE 



VAL b« U > =VAL 
SUB 1800 

IF UAL c*fn=VAL b*(l) THEN 
TO 1500 

IF UAL b«( n < >VAL 
N GO SUB 4200 
290 LET ^c=0 
TO ^100 
combat -Jtit-M^ 
&hDta=VAL aS(3 
cawINT shota/2 
sb^VAL b*(3 TO 4> 
cb=lNT 5b/2 
a=shot a-ch 
d=sh-ca 
a<0 THEN 



302 


GO 


:'~04 


REM 


310 


LET 


320 


LET 


330 


LET 


340 


LET 


343 


LET 


345 


LET 


350 


IF 


335 


IF 


360 


LET 


370 


LET 



TO 43 



LET a=0 

LET d»0 

4>=STR* a 

41-STR* d 



d<0 THEN 
a* (3 TO 
b»<3 TO 
375 GO SUB 4300 
378 Pf^-lNT AT 2»8|5«( TO 153 
380 PRINT INK 2IAT 2,21 'Fleet 
1-: FOR n-1 TO VAL a* ( 3 TO 41: P 
RINT INK 2;AT 2^8 + 111 "ST NEXT rt 
38,5 PRINT AT 3:,o»5*( TO 18> 
390 PRINT INK 71 AT 3, 2| "Fleet 
2 ■; FDR n=l TO VAL b* ( 3 TO 4): 
PRINT IMK 71 AT 3,S + n|''B*: NEXT 
n 

TO 9200 
Home pJanet5llk2 + n3 
tn=-tn + l 
d2=d2+l 
trn^trn+l 
nl-nl+1 

b-VAL c*C3 TO 4) 
b"cb+ 1 

r*t3 TO 4)»STRii b 
b2= VAL e»(3 TO 4> 
b2*b2+l 

e»(3 TO 4J=STR» b2 
nl=* VAL **(3 TO 41; LET 

+ *(3 TO 4J«'STR* ni 



393 


GO 


400 


REM 


410 


LET 


412 


LET 


415 


LET 


417 


LET 


420 


LET 


430 


LET 


440 


LET 


442 


LET 


444 


LET 


446 


LET 


448 


LET 


ril = rtl + 1 


449 


LET 
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450 LET in-6: GO SUB 9010 

460 IF INKEY»=«c" THEN GO TO i 
00 

470 GO TO 460 

475 BEEP . 3, -2 

500 GO TO 100 

600 REM Chnose Home Planet **# 

605 CLS : INK 7 

&10 PRINT IMK 4!AT 1,2| "PLANET 
S IN THE SAPPRO SYSTEM' I PRINT 

620 FOP i=l TO 10: PRINT AT 6+i 
,3- t i»10) i iilAB 6jp»li); NEXT i: 

PRINT AT 16, 181 "Enter 0" 

750 INPUT BRIGHT li PAPER 01 I 
NK 21 "PLAYER 1 chonse your home 
p lanet " t a 

760: LET a»(l)-STR» *: LET a* ( 2 
i=STR» a 

770 LET c*(J)=STR» a: LET C»12J 
™STRt a 

780 BEEP ,1,15 

B00 INPUT PAPER 0; INK 7t"PLAY 
ER 2 chuose your home planet "$a 

810 LET b»(l)*STR» a: LET b* ( 2 1 
"'STR* a 

815 IF a*(n=b«(l) THEN GO TO 
900 

B20 LET e*UJ=STR* a: LET e»(2J 
«STR* a 

830 BEEP . 1 , 15 

840 RANDOMIZE 

850 LET +»(1)=STR* <RND*10J 

e&0 IF f»(l>*e*(lJ OR t*(l)-c»C 
1 ) THEN GO TO 850 

870 LET ■f*(2) "+«( 1 > 

680 CLS : RETURN 

900 REM players select the' same 

home p 1 anet 

910 PRINT INK 61 AT 16, II "You h 
avfr selected the 5Bm» home plane 
t as the Ist PLAYER" 

920 PRINT INK 6 | AT 19, 1| "Both 
PLAYERS itiust reselect their 

hom^ planets" 

930 BEEP .1,-6: PAUSE SI BEEP . 
1,-6: PAUSE 3: BEEP - 1 , '6 

950 GO TO 750 
1000 REM Trans+er pltl to +ltl 
1020 INPUT "Trans+ei- ships? ENTE 
R Y/N'id* 
1022 BEEP .1,15 
1025 IF d«<>"y" THEN RETURN 
1030 INPUT J "How many?"l3 
1035 LET tr-tr+VAL «*(3 TO 4) 
1057 IF VAL c*(3 TO 4) >9 THEN L 
ET tr-tr+g 
1040 IF VAL c»<3 TO 4><=3 THEN 



LET tr-tr*VAL c*(3 TO 4> 

1041 LET cs=VAL c* ( 3 TO 4> 

104© IF VAL c*(3 TO 41 >g THEN L 

ET c»{3 TO 4)=STRt ( -g+VAL c*(3 

TO 4} > 

1050 IF c»<»g THEN LET c*43 TO 

4)»»STR» 

1060 LET a*(3 TO 4)-STR* tr 

1090 LET tn=0 

1092 LET cs=0: LET tr=^ 

1093 PFINT BRIGHT 1| INK 2iAT 2 
,2|"Fl^et l";s«( TO 15}; FOR n«l 

TO VAL e*(3 TO 4}: PRINT INK 2 
i AT 2,8 + nJ "R" : NEXT ft 

1094 PRINT AT 20,8is«( TO 15); F 
OR n^l TO VAL C%i3 TO 4): PRINT 

INK 2iAT 20,7+n!"fi": NEXT n 
1096 GO TO 9100 
1200 REM Cle^r screen +or p 1 ayei' 

2 
1210 BORDER 7 

1220 PRINT INK 7i;AT 9,13("PLAYE 
R 2"JAT 10» 13t "PRESS" I AT 11,131" 
ENTER" 

1230 IF INKEY»»CHR» 13 THEN GO 
TO 1250 

1235 BEEP .15^4: PAUSE i; BEEP . 
15,4: PAUSE l: BEEP ,15,8: PAUSE 

l; BEEP ,15,8 
1240 GO TO 1230 

1250 BEEP .07,1: BEEP .07,-1: BE 
EP *07,-3 
1260 BORDER 

1270 PRINT INK 0iAT 9,131'PLAYE 
R 2"iAT 10, 13; "PRESS" ; AT ll,13t" 
ENTER" 

1290 RETURN 

1300 REM Clear screen -for player 
1 

1310 BORDER 2 

1320 PRINT BRIGHT i| INK 2 (AT 9 

,13J "PLAYER l"iAT 10, 13 t "PRESS" t 

AT 11, 13i "ENTER" 

1330 IF INKEy*»CHR» 13 THEN GO 

TO 1350 

1335 BEEP .2,9: BEEP .3,5 

1340 GO TO 1330 

1350 BEEP *07,i; BEEP ,07,-1: BE 

EP .07,-3 

1360 BORDER 

1370 PRINT INK 0(AT 9,13J"PLAYE 

R I'lAT 10,131 "PRESS"! AT ll,13i" 

ENTER" 

1390 RETURN 

1500 REM combat with planet 

J.505 GO SUB 4400 

153J3 LET shote=VAL c*(3 TO 41 



frt 
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1550 LET ca=INT ahota/Z 
1560 LET sb=VAL b* ( 3 TO 4J 
1562 LET cb=lNT 3b/2 
1568 LET a=shota-cb 
1570 LET {l = sb-ca 
1580 IF a<e THEN LET a^0 
1585 IF d<0 THEN LET 6^0 
1590 LET b*t3 TO ^J-STRt d: LET 
c«(3 TO 4)=STR* a 

1593 PRINT AT 2,2is»( TO 20JiAT 
3,2;s*( TO 19) 

1600 PRINT INK 7tAT 2,2! "Fleet 
2''^ FOR n=l TO VAL b* ( 3 TO 4): P 
PINT INK 7SAT 2,e+nS"9": NEXT ft 
1610 PRINT INK 2|AT 3,2; "Planet 
": FOR f* = i TO VAL c*(3 TO 4J: P 
RIMT INK 2; AT 3,3 + ni"Q''; NEXT n 
lell GO SUB 9200 

1613 IF VAL c*(3 TO 4 K -0 THEN 
GO SUB 3500 

1415 IF VAL c»(3 TO 4 ) >0 THEN L 
ET erid«0 
1630 ©0 TO 271 

1650 REM Transfer n pit fplt2 
1670 IF a«(l)=b*ti) THEN RETURN 

1680 PRINT INK 7)AT 2, 2J "Fleet 
2": FOR n«l TO VAL b* ( 3 TO 4); P 
RINT INK 7JAT 2,e+ni "Q": NEXT n 
1700 PRINT INK 4}AT 3,2j"Meutra 
1 Ships": FOR n=l TO VAL t*(3 T 
O 4>: PRINT INK 4SAT 3,14 + n!"a'' 
: NEXT n 

1705 INPUT "Transfer ships? ENTE 
R <Y/N) ■ ;d* 
1707 BEEP . I, 15 

1710 IF d*<>"y" THEN GO TO 245 
17^0 LET tr=tr+VAL b«<3 TO 4> 

1721 INPUT "Hoirti many ships?" fg 

1722 IF VAL f«(3 TO 4> >3 THEN L 
ET tr=tr+g 

1723 IF VAL f«(3 TO 4)<=g THEN 
LET tr«tr+VAL f*{3 TO 4) 

1724 LET c:5 = VAL f*(3 TO 4) 

1725 IF VAL f$(3 TO 4)>9 THEN L 
ET f*(3 TO 4)=STR* t-g+VAL f*{3 
TO 4) ) 

1726 IF CS<=g THEN LET f«t3 TO 
4>=STR* 

1740 LET b*f3 TO 4)^STRt tr 

1750 LET cs=0 

1760 LET tr»0: LET nl-0 

1765 PRINT INK 75AT 2,2! "Fleet 

2-; FOR n=l TO VAL b» ( 3 TO 4J : P 

RINT INK 7 (AT 2j8+n!"S": NEXT n 

1768 PRINT AT 3, 151 * 



1770 FOR n-1 TO VAL f*(3 TO 4); 
PRINT INK 4iAT 3, 1 4 + n !''«": NEXT 

n 
1773 GO TO 9100 
1790 REM Trarvsf erp 1 t24^*** 
1300 INPUT "Transfer shspa"' ENTE 
R ',' / M " 1 d « 

ier2 BEfTP . 1 , if 

1805 IF dSO-y" THEM GO TO 269 
iei0 LET tr=tr+UAL b*t3 TO 4) 

1811 INPUT "How mAny Ships ?''t9 

1812 IF VAL e*(3 TO 4K=g THEN 
LET tr = tr+VAL e*i ( 3 TO 4) 

1813 IF VAL e*(3 TO 4}>9 THEN L 
ET tr'=tr+g 

1815 LET cs=VAL e« « 3 TO 4) 

iB17 IF VAL e»(3 TO 4}>g THEM L 

ET e«(3 TO 4)=5TR* (-g+VAL &%iZ 

TO 4 n 

ISIS IF cs< = 3 THEN LET t?» ( 3 TO 

4)=STR» 

1840 LET b»C3 TO 4)=STf?* tr 

1870 LET cs=0: LET tr=0 

18B0 LET b2-0 

1883 FDR n=l TO VAL b« ( 3 TO 4); 

PRINT INK 7! AT 3,B+nI"S": NE«T 

Ml 

1984 PRINT AT 20,7;s«( TO 14) 
1B86 FOR n=l TO VAL e*l3 TO 4)1 
PRINT INK 7; AT 20,6*rM"B'"' NEXT 

n 
1388 GO SUB 1096 
1890 RETURN 

1900 REM fit 1 V PU 2 
1905 GO SUB 4400 
1920 LET ahota-VAL a* ( 3 TO 4) 
1930 LET ca«INT shota/2 
1940 LET sb*VAL e» ( 3 TO 4» 
1950 LET cb«5lNT 5b/2 
1960 LET a^shota-cb 
1970 LET <l = sb-ca 
198i^ IF a<0 THEN LET a^0 
1990 IF d<0 THEN LET d=0 
1995 LET a*(3 TO 4)=STR* a: LET 
B%(3 TO 4)=STR« d 

1997 PRINT AT 2,2Ss«( TO 20)fAT 
3,2;s«( TO 20) 

2000 PRINT INK 7) AT 3^2S«Plafiet 
*' ; FOR n=l TO VAL e«(3 TO 4>: PR 
INT INK 7; AT 3,8+nj"e": NEXT n 
2004 PRINT BRIGHT 1( INK 2; AT 2 
,2; "Fleet 1": FOR r,= l TO VAL aS ( 
3 TO 4): PRINT INK 2 E AT 2,8+ni" 
0": NEXT r 
2006 GO SUB 9200 

2010 IF VAL e«t3 TO 4 J <: -0 THEN 
GO SUB 3600 
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2020 IF \/AL e*(3 TO 4)>e THEN L 

ET ed2=^ 

20AQ GO TO 173 

'2100 IF yAL £i»{n=VAL b« ( i J THEN 

RETURN 
2103 PRINT INK 4iAT 3,2i"Ne-utra 
1 5hipS": FOR f1=l TO VAL f«(^ T 
O 4): PRINT INK 4(AT 3,l-^ + n;"e" 
: NEXT n 

2105 INPUT "Transfer ships? ENTE 
R Y/N" ; d* 
2107 BEEP . 1, 15 

2110 IF dt-CJ-y" THEN GO TO i67 
2115 INPUT "How inaf>y?"ig 
2120 LET tr=tr+VAL a«(3 TO 41 
2124 IF WAL f»(3 TO 4)>g THEN L 
ET tr"tr+9 

2126 IF VAL +*r3 TO 4)':=g THEN 
LET tr=tr+VAL +S<3 TO 4) 
2128 LET CS^VAL t«<3 TO 4) 
2130 IF VAL +*(3 TO 4) >g THEN L 
ET +«(3 TO 4)»STR* (-g+VAL +t(3 
TO 4) ) 

2132 IF cs<"g THEhf LET f«(3 TO 
4}=STR* 

2140 Let a*f3 TO 4J«STR* tr 
2150 LET tr=0; LET ni=0 
2153 LET C3«0 

2163 FOR rY»l TO VAL a* ( 3 TO 4J: 
PRINT INK 21 AT 2,8 + n|"e": NEXT 
n 

2165 PRINT AT 3,15|B«1 TO 15) 

2166 FOR rt»l TO VAL t»(3 TO 4): 
PRINT INK 4 (AT 3,i4tni"B": NEXT 

2167 GO TO 9100 

3000 REM USR Space ship5-N-«## 

3010 FOR n=0 TO 7 

3020 READ jl POKE USR "a^+n^j 

3030 NEXT n 

3£f40 DATA BIN 11111000, BIN 00011 

100, BIN 00111110, BIN 00001X11, BI 

N 00111110, BIN 00011100, BIN 111 

11000, BIN 00000000 

3050 RETURN 

3499 REM pit lost**** 

3500 IF VAL b»(3 TO 4><=0 THEN 
LET frnd«-l 

3510 IF VAL a«tl)-VAL c:«tl) AND 

VAL aSf3 TO 4)>*1 THEN LET end= 



3520 IF trn>»0 THEN LET end = ert<l 

+l: IF end=2 THEN GO TO 4100 

3540 RETURN 

3600 REM destrurtion o+plt 2** 

3610 IF VAL a*(3 TO 4)<':=0 THEN 

LE:T ed2 = -l 



3620 IF VAL b*tl)=VAL e* ( 1 ) AND 

VAL b*(3 TO 4)>^1 THEN LET ed2= 



3625 IF trn>=0 THEN LET ed2 = e'd2 

+ l: IF e<12=2 THEN 60 TO 4100 

3640 RETURN 

4000 LET o*=" URGENT MESSAGE F 

ROM HOME PLANET,... Under attack 

..No Bhipa ..HELP!.*,": 60 TO 44 

10 

4110 FOR n=l TO 30; LET i=INT (4 

0-70*RND>: BEEP .i,i: LET i=i+SG 

N ( .5-RND> r NEXT n 

4120 LET o*=" Congratulations 

you have captured the enemies ho 

m^ pla^net WINNING the game . . . .T 

oday the Planetary system tomarr 

Dw the Galaxy* 

4140 GO SUB 4410 

4150 INPUT "Do you war^t another 

game? ENTER V/N-fa* 

4160 IF a*<>-n" THEN GO TO 20 

4160 STOP 

4210 LET o»=" NO enewiy ship a. 

t this planet": GO TO 4410 

4250 LET a*"" Your +leet has b 

een TOTALLY DESTROYED never mind 
you can +Drm a new one by retur 

ning to your HOME planet": GO TO 
4410 

4300 REM Enemy +leet attacking 

430S PRINT PAPER 7 ( AT lS»2;5*t 

TO 27) 

4310 LgT o«-' ENEMY FLEET ATTACK 

ING " : GO TO 4410 

4400 REM combat enemies hotne pit 

4405 LET D«=" ENEMIES HOME PLA 

NET.... FLEET UNDER ATTACK" 

4410 LET r='l 

4412 FOR n=l TO LEN o« 

441S IF n<»2S THEN PRINT PAPER 
7; INK 0JAT lB,30-niD*lr TO n) 

4420 IF n>28 THEN PRINT PAPER 

7i INK 0iAT lS,2to*(n-27 TO nJ 

4425 BEEP .07,6: NEXT n 

4430 RETURN 

4500 REM Brart planet***** 

4510 LET pl-VAL a*(l> 

4515 IF bb=l THEN LET pl=VAL b* 
t 1) 

4527 IP pl=0 THEN LET pi =10 

452S PRINT INK 4 i AT l,4+2*ipl=4 
OR pl=-e> -2*Cpl=6 OR pl=9>;p«tpl 
)!AT a,14+(pl»6 OR pl=9)f" the " 
iplff"St" AND pl=li+f"nd" AND p] 
'^2) + ("rd" AND pl=3) + ("th" AND pi 
>3)*" Planet" 
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SPECTRUM CAME 



^529 IF pl>7 THEN LET pl=pl-7 

1530 INK pi: GO TO 6600 

6100 INK 4: PAPER 

6il0 RESTORE 6200: FOR i=l TO 15 

; READ Li,v,w»x: PLOT tt,y: DRAW n 

,x: NEXT i 

6120 FOR rt»l TO 17 STEP 3; RESTO 

RE e210: FOR i"l TO 2 

6130 READ a,v,w,x: PLOT u^v-nl D 

RAU w,x: READ u,VtHj,x; PLOT u^v* 

n: DRAW w,x: NEXT i: NEXT n 

6140 FDR i"l TO 15! READ u,^,w,x 

! PLOT u,vl DRAU w,x: NEXT i 

6200 DATA 0,0,0,175,0,0,255,0,25 

5,0,0, 175,255, 173, -255,0, 15, 143, 

22*^,0, 14, 142,226,0,240, 143,0,32, 

15, 143,0,32, 15,32,224,0, 13,32,0, 

'30,240,6,0, 26, 14, 33,226,0,14,32 

,-13, -13, 14,33,-13,-13,14, 142, -1 

3, 13 

6210 DATA 14,32,-13,-13,14,142,- 

13, 13,241,32,13, -13,241,142,13, 1 

3 

6220 DATA 14,3,227,0,1,174,254,0 

, 1, 173,254,0, 14, 169,225,0, 14, 172 

,225,0,241,32,13,-13,241,33, 13, - 

13,0,2, 255,0, 14, 142,0,27,241 , 142 

,0, 27,242, 142, 13, 13,241, 33,0,-27 

, 13,142,-13,13,241,142, 13,13, 14, 

33,0, -27 

6410 FOR n-l TO 70: PLOT INK 7, 

8+236. 5#RND, 40+95. 5*RND: NEXT n 

6420 FOR ii»l TO 141 PLOT 240,16- 

n; DRAW +n,0: NEXT n 

6430 NEXT n 

6440 FOR ri=l TO 14 



+n: DRAU n,0: PLOT 
PLOT 14,16- 



PLOT 241,158 
14, 158 + n: DR'A 
n: DRAU -n,0: 



DRAU 255,0 



W -n,0: 

NEXT n 
6450 PLOT 0,1: 
6300 RETURN 

6600 LET C2=*0: LET cr = 31t LET bl 
«170: LET &1*170: LET bZ^B?; LET 

C*?=127: LET n-73; 
6625 FOR n-c/ TO cr : LET bl-lfJT 

{.5+SOR Ccr*cr-n*nJ *2) 
6630 LET al^b2+bl/2: PLOT ca2+n, 
ai: DRAW cz,-bl 

6640 PLOT ca2-n,al: DRAW ci,-bl 
6650 NEXT n 
6655 INK 
6660 RETURN 

7000 REM Draw Int roduc t i Dn-*#* 
7010 PAPER 0; BORDER 41 CLS 
7020 PRINT INK 4 i AT 3,4; "flB IH 

lAT 4,41 "'■ ■ 
r |AT 5,4) -'i^ 



r |AT 6,4) " 
■-IAT 7,4!" 



7030 PRINT INK 4fAT 10,4|"AN IN 

TER-PLANETARY QAME-fAT 12,3r'0F 

STRATERGY FDR Z PLAYERS" 

7040 PRINT INK 4lAT 15, 6J" GEOF 

F HARRIS 1984" 

7030 PRINT INK 4t FLASH 1 f AT 18 

,31 "PRESS ANY KEY TO CONTINUE" 

7060 FOR n=0 TO 30 STEP 3: PRINT 

AT ajni'-BMAT 21,l+rti"B': NEXT 
n 



21 STEP 3: PRINT 
n-1,31 t "P": NEXT 

30 STEP 3: PRINT 
5"! AT 21, 1+ni "9" 

30 STEP 3: PRINT 
S" I AT 21, 1 + nJ "a" 



7070 FOR n=2 TO 
|AT n,0t"9")AT 
n 
7075 FOR n«l TO 
INK 2) AT 0,nt 
: NEXT n 
7080 FOR n=2 TO 
INK 7 [AT 0,n[ 
: NEXT n 

70B5 FOR n=l TO 21 STEP 3! PRINT 
INK 2fAT niai-R-'iAT n-l,3ir'@* 
: NEXT n 

7095 FOR n»i3 TO 21 STEP 3: PRINT 
INK 7!AT n,0{''P"iAT n-l,31j"e'' 
; NEXT n 

7100 FOR rt=l TO 10: BEEP 
n 
IF INKEYSO"^ THEN 



, 02 , n : 



NEXT 

7103 

130 

7120 

7130 



GO TO 7 



GO TO 7103 

FOR n=l TO 10! BEEP .32,10- 
nt NEXT n 

7140 BORDER 01 CLS 
7130 RETURN 

9000 PRINT PAPER 01 AT 14,12t£>»( 

TO 7MAT 7,12is*( TO 7i;aT 13,1 

2?s»( TO 10>)AT S,His*( TO 10M 

AT 9, 1 1 ! s*{ TO 9) ; AT 



O 10) SAT ll,ll;s«( T-O IDtAT -^, 



i0,ll;s*C T 
1 2 

ll?s«( TO 11>I PRINT AT IS, 2; PA 
^Ef=> ■';^'6; TO 7Bi: print at 1,Zi3 
♦C TO 281: PRINT AT 2,2tS*( TO 2 
e)?AT 3,2) B«{ TO 28>iAT 20,7i5¥t 

TO 20> SAT 19, 14 J - " 
9010 PRINT INK in[AT 10,22|''PRE 
SS C'lAT ll,22|"tD "iAT 12,22i- 
con t i nue" 
9020 RETURN 
9100 PrtINT AT 2,22; INK 6f FLASH 

II "TRANSFER" J AT 3, 22| "COMPLETE ' 
: RETURN 
9200 PRINT AT 2,23J INK 3; FLASH 

ii "COMBAT '■fAT 3 , 23 i "RESULTS" : 
RETURN 



IX COMPUTIIMG OCTOBER NOVEMBER 1 38& 



57 



REVIEWS 



we, the jury 




Juggernaut 

CRL 
£7.95 

It sterns that the computer soft- 
ware industry is using its in- 
genuity and inventiveness to 
break awav from the flight 
simulator mould at the rrioment, 
CRL's program puts you in 
charge of coltecting goods in a 
large lorry from various points 
around a town. 

11 YOU have e^rer owned and 
enjoyed playing wiih one of 
those remote or radio controlled 
cars or lorries then you'll love 
this program. Unlike the usual 
simulator the screen has the 
control and status indicators at 
the top and. even mofeufiusual- 
ly, the action scfeen is not the 
expected view ffom the cab, but 
a bird's eye view of the lorry a Ad 
the immediate surr ou ridings - 

As m ail good simulations 
there afe many levels ot difficul- 
ty, from practice of simple 
manoeuvres to the full blown 
exercise of a day's work load. 

These options are well gfad 
ed. and the easiest can be 
mastered fairly quickly. The final 
level is 3s complex as any self 
respeeting tan of these gsmes 
could wishancf ( woufdni forsee 
it being mastered too quick lyf 
fVi^y first fu^l gatne ended in three 

minutes when I jacknifed the 
lorry trying to get it into the 
loading bay. 

The instructions are well set 
out and the on screen options 
are chosen by the now almost 
compulsory icon selection 
system. The graphics are simple 
but well designed and pleasing, 
giving information effectively 
and not adding confusion to the 
proceedings. 

An unusual simulation which 
is worth having in youf games 
collection. 



Talos 

Silver Soft 
£7.95 

Though this might seem like a 
st^ndafd ma^e-qhase-zap-and- 
collect game, the theme and 
ideas behind this progfam make 
it a little unusual. For a start, you 
are not a whole person, m fact 
you are not a person at ati. The 
crown of Eternity has been 
Stolen and all the once docite 
creatures have now become 
your deadly enemies, TALOS is 
the only robot left who can 
retrieve the crown but he has 
been sm^ashed into seven bits 
and all that is left that wi]i 
operate is his hand, 

S04 you control this lightning 
throwing hand, avoiding savage 
snails and grasshoppers and 
similar attackc^rs as it searches 
the maze fof the rest of its body. 
To add to your problems is a can- 
dle whrch cor^tinually bums 
down> and bums faster when 
you are in contact with an in 
sect. This is your 'life-time left' 
irkdicator and it can be topped up 
by passing over various objects. 
Each time it burns out you lose 
one of the three lives you began 
with. Bonus lives can be gained 
by topping the candle to ft s max 
imum height. 




This ts a fast and furious 
game which really needs to be 
played with a joystick for you to 
stand any chance of success 
The screen backgrounds are 
simple but the sprites are well 
drawn and animated. J couldn't 
find my tifst arm so 1 only saw 
my hand movement and this 
was nicely done. My only 
criticism is that I wished there 
was a varying difficulty level as 
it takes an awful lot of practice 
to achieve any success, after 45 
mins my highest score was 
17%. 



Red Moon 

Level 9 Computirtg 

£6.95 

Heilo, you say. what's an adven 
ture doing in the arcade 
reviews? Simple, I reply, it arriv- 
ed too late for Brian's section 
and was too good to leave until 
neKt issue. 

I HATE Level 9, Why? The 
reason issimp4e, every time they 
bring out a new iidv^niure I get 
so absorbed in it that I neglect 
my work, eventually I have to 
leave it and then never get round 
to completing it- I have not 
managed to succeed in any of 
their games yet. 

Level 9 have so far concen- 
trated on unusual scenarios for 
their adventures and have gain- 
ed a reputation for not only be- 
ing 90Od but also for being dil 
fefent. Red Moon is their first 
Magical/Traditional theme and 
as such it sets a new standard 
for this type of program. It is 
hard to define what makes if so 
good. Could it be the <^uickly 
drawn pictures for each of the 
200 + locations? or the at- 
mosphere created by the literate 
text ? or perhaps the well design 
ed and created storyline? 

I certainly find thie speed with 
which you cen get into the game 
before encountering those 
mind-twisting problems ir- 
re SI St able. And, when you do die 
there is the possibility that } may 
be reincarnated with all the ob- 
jects I've found so far — 
although this doesn't always 
work, 

EKctJse me, I just had an idea 
about how I may be able to get 
nd of that Giant Rat , . . 



GRAPHICS 

ADDfCTiVEWESS 

OVERALL 



Pole Position 

USCold/Datasoft 

£7.95 

Tfiis is an accurate computer 
version of the arcade hit of the 
same name, the graphics have 
been faithfully reproduced and. 
as far as is possible, the sounds 
are the same. 

Pole Position IS a race driving 
game. I say game rather than 
simulation as the only controls 
are left and right plus forward 
and back for Hi;Low gear 
change and brakes. 

The first section has you 
Steering your car. which you see 
as a rear view at the bottom of 
the screen, left And right as the 
track scrolls towards you, there 
are other cars which appear and 
have to be avoided as you over 
take ttwm. 

Provided that you get a lap 
speed of 73mph or better, you 
then go on to the actual race 
itself and do the same again in 
the mam race. 

Hitting another car or one of 
the billboards causes your car to 
estpli^e. if this happens you get 
3 new car and start from this 
position, the only real penalty rs 
the time you lose. 

It Is hard to say why, but I 
wasn't too excited by this pro- 
gram. All the arcade features are 
there, but going round and round 
the track didn't seem too 
challenging - OK, I had my 
shore of crashes, but I couldn't 
maintain a lasting interest. 

If you are a fan of the arcade 
version then this will be a must 
for you, I suspect most Spec- 
trum gamers will find there is not 
enough variation in the 
gamcplay 10 keep them engross 
ed for long. 



GRAPHfCS 

AOOICTIVENESS 

OVERALL 



GftAf>HlCS 

ADDICTIVENESS 

OVEf^ALL 
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Red Arrows 
Database software 

E8.95 

OK 8iggles, chocks away! And 
With that cry I flew sirsighi inter 
the ground. 

There are a lot of flight 
simulators about already, so 
what are Database offer in^j to 
entice you to buy theif program? 
Well, For 3 fitarl, instead of just 
Hying around aimlessly you have 
the eKcitement oi flying in for- 
mation with the Red Arrows 
[hence the name), but first you 
htive to attain the high degree of 
skjfl raqmred. You can |ump 
straight in and try. but I atmost 
guarantee you'H (ail- 

The options are many, not 
the least important are the traiin- 
^ng sections with four degrees of 
difficulty or the 'Help' messages 
given to novices. The flight 
manual gives a gieat deal of in- 
formaticjn both about the Red 
Arrows and the Hawk T, IVtk 1 . 
Hints and tips are provided, artd 
^eed the lA/hole program goes 
out of its way to help you get to 
grips With the business ot flying 
competentlv. 

Once you have mastered the 
basic techniques you can then 
practice each manoeuvre or go 
for the ^how, all with options to 
make the difficulty level easier or 
harder, 

T his progf a m has all the usual 
tricky combinations of keys to 
be fnastered,, and joystick if re- 
quired, and is every bit as com- 
plex as its competitors. Where it 
scores rs in the relatively gentle 
introductory stages andi the final 
aim of a performance of 
aerobatics. The graphics are 
very good but suffer from the 
same jerkiness as other pro- 
grams of this type. Highly 
recommended. 




GRAPHICS 

ADDICTIVENESS 

OVERALL 



* * * * 

* * * * 
***** 




Nick Paldo Plays 
The Open 
Mind Games 

£3.99 

Golf ii^g simulations are not new. 
many i^ery respectable versions 
have been published in ZXCand 
other mags. So what is this pro- 
gram going to offer to warrant 
td.95 I asked myself, apart 
from NF's endorsement? Three 
things actually, first a very ac- 
curate representation of The 
Royal St. George Golf Club in 
S^intjvvich where the \ 985 
Optin Championship was held. 
Tine handbook also contains a 
hole by hole description and sug- 
gestions of how to attempt 
them, 

Second is the input system 
which is performed completely 
by an Icon system, this allows 



joystick operation and very 
precise direction ''power selec- 
tion. 

And finally, the birds"^ eye 
scrolling map of the course is 
most impressive, not to mention 
the additional control when the 
little golfer swings at the ball 
which can add extra power 
and/or direction (including slic- 
ing) to the stroke, giving it a 
realistic feel. 

Theti there are the comments 
and "advice' of the caddy on 
your performance or choice of 
club. 

OK, so there are lots of ntfty 
features but does it play weH and 
is it tun? The answer is yes, the 
split screen icon system works 
well and you can improve with 
practice. The first time around, 
my score was 121. second lime 
66 - atiii plenty of time for irm 
provemenl. 



The manual is nicely written 
and produced, but as with every 
program ot this nature there is 
no explanation of the merits of 
different clubs. For the complete 
ignoramous such as 1, when do 
you use a Wood? When an Iron? 



GRAPHICS 

ADDICTIVEMESS 

OVERALL 



* * * * 
* * * # * 
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Dambusters 

USGold/Datasoft 

£9.95 

This is 9 complex mix of 
strategy, simulation and arcade 
games and, surprisingly, it 
works, It IS a very complicated 
game and will challenge even 
the most experienced player. 

You are in charge of a flAF 
Lancaster Bomber of 617 
Squadron and your misston is to 
destroy one of three dams, the 
Moehi>e, the Eder or theScorpe. 
From the main menu you have a 
large selection of options; three 
skill leveis, readout mode (digital 
or analogue) and the starting 
mode; Practice, In Flight, Take 
Off, 

Each member of the flight 
crew IS you! You switch from 
one display to another perform- 
ing the tasks of Pilot, Tail Gun- 
ner, Bomb Afmer, iVavigafoc, 
First Engineer, Second Engineer 
and finally checking on your 
status. dart>aye and scoie> 

i ran the game several times 
to get a look at the screens and 
f ound t hem tnteresi ing but in t he 
main rather Confusing, This was 
due to the Fact that the 
preproductton version of the 
program supp'lted to us came 
without the 'comprehensive 
flight instructions, maps and 
documents" that are sold with 
the program, (We dfd receive a 
fuif production version of r/te 
game, but ft arrived too fate to 
after ths revi'^w - ^d). 

With a game of this complex- 
ity all I could do was get an 
overall impression, and that im- 
pression was very favourable. 



Gr^APHlCS 

ADDICTIVENESS 

OVERALL 
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Metabolls 
Gremlin Graphics 

£6.95 

The Kremins have converted all 
human life into ihe lesser forms 
of mice and birds. You, being dif- 
ferent, ended up transformed in- 
to a bird but retained Y<^ur 
burrdn brain and so, oncQ again, 
it s up to vou to save the human 
race- 
To siirvive and complete 
Vour mission you have to find 
the serum which will change 
you back into human form, 
destroy the area with the four 
bits of rmclear fuel which you 
find lyir>g about, and make vour 
escape. Some of the life forms 
will help, though mosr will at 
tack you. Also you have to find 
and eat food regut^rty and 
watch your heart as the 
transformation left it weak. 

Essentially this is s maze 
dodge chase-and-collect game, 
but it is well written and all the 
screens that I managed to visit 
out of the 1 50 m the game, 
were colourful and well design- 
ed. It is a fast and furious game, 
anti sorme of the graphics 
reminded me of the White 
Lightning program, but a wide 
variety of techniques have been 
used, Youi- bird idemiiy is lovely, 
it is such a cute and lovable 
graphic that it seemed a pity to 
change it back into a mere mor- 
tal . 

Although not state of the sn 
ii is a challenging and respec- 
table program which deserves 
consideration for a place in your 
games collection. 



GRAPHICS 

AODtCTIVENESS 

OVERALL 
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Hvper sports 
Imagine 

E7.95 

Look o<it joystick, here we go 
sgaint In this variation of the 
track and field type of pfogram, 
a new set of events are 
presented to test your wnri 
Stamina and joystick rugged 
nesfi. 

The sports presented in this 
section are: 

1 , Swimming, a rapid L/R move- 
ment plus pf easing fire at the 
correct time when prompted to 
breathe. 

2. Skeet shooting, no aiming re- 
quired just L'R when the skeet is 
in sight. Good reactions rs- 
quired. 

3, Long Horse, this requires 
judgement on when to press the 
fire button followed by rapid LJR 
action. 

4. Archery, judging when to 
press fire and how long to hold it 
down, 

5, Tripte Jump, rapid L/R move- 
ment followed by holding button 
down for the best amount of 
lime, 

6. Weight Lifting, L/R, timing of 
button press then more L/R ac- 
tion. 

I was never ^ f^n of the original 
variations of Track and Field but 
to be honest I really enjoyed the 
game and probably spent longer 
on it than on any other game I 've 
seen recently. 

Tne grapfvics are of the high 
quality thai we expect from 
both this type of program and 
Imagine, and there are some 
nice toiiches- ( ertjoyed wat- 
rbincj the man bounce along on 
I lis head when I misjudged his 
Long Horse jumpf 

Great for fans of sports 
games, it should also make a 
tew more converts. My only 
criticism is that I couldn't prac 
tice each event separately. 

Joystick manufacturers will 
love it. 




GRAPHICS 

ADDlCTlVeNESS 

OVERALL 
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Frank Bruno's 

BoK'mg 

Elite Systems Ltd 

£6,95 

sports simulations seem to be 
the in thing at the moment, and I 
have learnt more sporting per- 
sonalities' names via these pro 
grams than I've ever known. 

There are one or two similar 
programs out at the moment, 
and it is up to the individual to 
find the one which suits them, 
however this one has a satisfy- 
ing variation of control options 
and eight individual opponents, 
each with their own fight techni^ 
ques, 

A joystick ojstion is provided 
but you still need to use some 
keys, in fact I found it to be one 
of the few games where the 
keyboard was preferable 
Operating keys are not 
redefinabte but have been 
chosen welt; 1 -Guard up, 
Q'Duck, A Guard down, 
U-Dodge left, (Left punch, 
0-Right punch, P- Dodge right 
and bottom row keys-Right 
hpok'uppercut. 

The eight boners repfssent 
different countries and tfiair 
names are quite amusingly 
reflective of the nationality, 
good |ob the race relation board 
didn't notice' 

The easiest bgxer, Canadian 
Crusher, loads with the program 
but to meet other opponents 
you have to defeat him to get a 
code which will allow you to 
load in the next fighter from side 
B of the tape. Good fun, but 
perhaps not the variety or 
sophistication of action than 
many gamers are used to, the 
graphics are impressive, with a 
view over the back of FB who 
you control, and the bolters are 
well animated, 

GRAPHICS **** 

ADDICTIVENESS * * * 

OVERALL * * * 
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Southern Belle 
Hewson Consul- 
tants 
£7,95 

t could never really cope with 
flight simulations, when 1 were a 
iad I wanted to be a train dnver 
anyway! So now my yogthfu) 
dreams can be realised, on the 
corr^puter screen at least, 
thanks to this program. In a fit of 
inspirational genius, Hewson 
decided to produce this simula- 
tion of driving a King Arthur 
class 4-6-0 steam train from 
London to Brighton, 

Now, in itself this may not 
sound particularly arduous but 
when you realise ait the variables 
that need to be balanced. Water 
Steam, Whistle, Regulator, Cut 
Off, Vacuum Brake, Blower, In- 
jectors, Dampers, Firehole 
Doors, Gradients, Signals and a 
schedule, it's not that simple. 
Fortunately there is a wide 
selection of control levels — 
1 32 in all, plus some unex- 
pected problems which are 
thrown in at the hardest level, 
just when you thought you'd got 

it '^ut;qf>rti' 
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] was, at first, a little disap- 
pointed by the graphics, which 
present plus line drawings of the 
main landmarks in 3D perspec- 
tive, but as I played the game I 
realised they were peffect. 
Mot loo nriLich actiOti^ to detract 
from the main job of operating 
the engine, but just enough to 
give you visual infomnation of 
your position. The animation is 
effective, but is a little jerky, 

Not only will oW hands find a 
challenge, but those who do not 
have the experience ot this kind 
of sirnutaior program Shoulfl 
consider this one for the ease 
with which you can gain e^- 
pariance, even the manual is 
written in a sensible, easy to 
read way, 

A well balanced, challenging 
and beautifully conceived pro- 
gram, 



GRAPHICS 

ADDICTIVENESS 

OVERALL 



* * * * 

****** 



Frankle Goes to 
Hollywood 

ocean 

£9.95 

it's been a long time arriving but 
WB5 it worlh the wait? 

This program is unusual in its 
creation, not just a simple mat- 
ter of licencing the name but an 
actual joint venture between all 
interested parties. The end 
result shows what this kind of 
cooperation can produce — it's 
briitiant! 

The concept bears 3 vague 
resemblance to Deus Ex 
Machina but the implementation 
is totally unique. You control, via 
the keyboard or joystick, a 
large, well animated human 
figure and move Irorr screen to 
screen through entrances and 
exits, Whifst in a location you 
can raise your arm to waist or 
head height to touch and ex- 
amine objects. If you touch 
something a 'window' opens on 
the screen which gives you in- 
formation about what yo^J sire 
touchir^g. what is there and/or 
how many pleasure points you 
gain and your percentage 'real 





person' score. The various parts 
that make this up are Shown 
graphically at the bottom right of 
the screen. 

When the window is open, 
and if there are objects there, a 
movable hand points to therrtand 
by pressing 'fire' they can be 
taken. To use carried. objects 
you have access to your inven- 
tory window at any time, and 
can use the hand to select the 
object and use it by pressing 
'fire'. Icon graphics are used 
very successfully for this sec- 
tion. 

Built into the proprflm are 
several arcade style sections, 
and there are over 60 problems 
to solve, including a whodunnit 
murder iTiyStery, raid Over 
Merseyside and shooting gallery 
sequence. The packaging is e3( 
cedent and the game itself is 
easy to get started and is pro- 
bably the most addictive that 
Tve ever played. 

We have decided that we are 
going to eiitertd our rating 
system with a special Six Star 
award for programs which we 
consider to be state of the art m 
one way or another. Frankie 
gets it! land so should you}. 
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Popeye 
DkTronics 

£7.95 



First announced jusi under a 
year ago, but delayed due to the 
chronic Spinach shortage, 
Popeye finally makes it to the 
computer screen. 

The first thing (hat Strikes 
you about this ;jame is the 
graphics, they are HUGE, each 
character is half the height of the 
screen, lovingly detailed and 
animated, and sets a new stan- 
dard for character graphics. The 
insert tells you precious little 
about what to do and, as I would 
have been at a loss without the 
reviewer's sheet, I will pass on a 
few tips to you - ignore the 
next bit if you don't want to 
know. 

Youhavetocollect2Bhearls 
and take them to Olive, these 
have to be taken to her in stages 
as you have to keep her interest, 
indicated by the lovemeter. Col- 
lect Spinach for recovery when 
knocked over, k(>ySto open their 
particular doors, and other ob- 
jects for future use Eight ob 
jects may be carried at one time 
so be selective. 

The most difficult part is the 
imaginairy 30 or 'tayer' system 
of graphics. The ^raphes are in 



2D but there are three or 
four backward and forward 
planes which you can be on. For 
instance, if Popeye is facing you 
and you walk him forward be 
will seemingly walk on the spot. 
For the purpose of the game, he 
has effectively walked towards 
you. The reverse also applies. 

All moving objects are 
dangerous if they collide with 
you, this happens if you are in 
the same plane, otherwise they 
will pass behind or in front of 
you. As well as Up/Down mean- 
ing forward and back it can also 
mean spectaj things m certain 
circumstances such as climb up 
or down a rope< 

There can be no such thing as 
a perfect program and the big- 
gest fault I can find with this one 
is the slowness of the action. 
However there is a direct rela- 
tionship between the size of an 
object and the speed at which it 
can be animated, All in all I like 
the sire and detail of these 
graphics too much to be very 
critical of the speed, 

Paps ye is a program which 
pushes the limitations of the 
Spectrum back yet one more 
step- 
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VENTURES 




versions ofme Interface 1 RO M - 
J also found what 1 think \s the 
first serious use of ihe VAL$ 
function. 

So, a program firsi needs to 
set up a microdrrve channel 
area from BASIC the command 
needed is sometfiing like: 



n ;CHRS 



I use the rather obscure file 
name CHR$ + CHR$ 2 5 5 as it 
rs unlikely toenist, and. to create 
a complgte 'map' with all the 
free sectors on the cartridge 
markect as free in the map, we 
need to ope n a f ile for w fit ing , a u 
the Interface 1 then checks 
©verv sector on the cartridge. If 
vou Ohiv intend madi rig Ihe cart- 
ridge then a correct map is not 
fi&Keii[i^l and vou can ope r^ a file 
for reading in order to create the 
required chsnnet area tthe map 
then only records the free sec- 
tors found before the desired file , 



was foundK 

Now. we need to find where 
this channel is in memory As 
the opening and closing of other 
channels may well move this 
channel around in memory, this 
figure is something that may 
neod calculating quite often, so I 
have defined a function to do it: 

DEFFNc(n)-|PeEK 
(n*2 +23575MPEEK 
23^321* 256 + PEEK 
m* 2 f 23574* * PEEK 
23631 -1 

Th^ function takes the start of 
xhe channels area, stored at 
23631 , and adds the offset for 
stream 'r\' from the streams , 
table, minus f [offset ^erois us- 
ed tor closed streams, sol is ad- 
ded to the offsets as stored in 
the tablet. 

LETc4 =FNc(4) 

will now set up a pointer to the 
channelareaweOPE Ned, which 
w© can safely use until ar>o;f>er 
channel is opened of closed 
wheri we may have to re- 
eitecute the above fine, Using 
■c4" is faster than usjng 'FN 
ci4 r because of the time taken 
to compute a function. 

We can now took ^t some of 
the chanr^el details of the car- 
tridge in the microdrive: 

PRINT "Number of sectof just 
read;";PEEK Jc4 H-41t 

PRINT "Cartridge name:";;FOR 
I -c4 4 44 TO c4-53:PRINT 
CHR$ PEEK i;:.NEXT i 



Spectrum microdri^/es offer ai 
least 85 K bytes of storage 
Space, which a lot of program- 
mers^ myseff included, would 
like to be able to use, to expand 
upon the48K bytes of RAM in 
the Spectrum itself. Wheiher 
you are writing adventures, or 
more serious business software, 
your requirements from the 
microdrive wilt probably be very 
similar, you need to be able to 
read any 512 byte microdrive 
sector at rendom, possibly 



modify it and wr»te it back m ihe 
aamepfaceonthe tape At first I 
thought 1 would need a lot of 
machine code to do this sort of 
thing, but I discovered that an 
amazing number of things can 
be done from BASIC with a few ■ 
PEEKS and POKEs into the 
microdrive channel (described in 
Appendix 3 of the manual that 
comes with the microdrive I — i 
this also has the advantage of 
avoiding any problemsi 
associated with the different i 



HOW MICRODRIVE COMMANDS AFFECT THE 
MICRODRIVE MAP 

Theslartof any microdrive command sets all sectors as 'in use' ,soJt 
is up to each command to discover its ow n f ree sectors that It needs. 
MOVE, ERASE, FORMAT, LOAD, VERIFY and OPENfor reading can 
lL*ave the map in a state wheie not all free sectors are recorded in the 
map, so, subsequeni writes may teport the error "Microdrive full' 
before all the actually free sectors are used up. CAT is a useful com- 
mand to generate a fresh map of free sectors, as long as there mv. 
ess than &0 unprotected files on the cartridge, 



OPEN 



OPEN 
MOVE; 

ERASE; 

CAT: 
FORMAT: 



for writing^'SAVE; all free sectors are flagged as 
Such, 

for reading/LOADvVERIFY: Only those sectors 
found before finding the required file are flawed 
as froe. 

If the source has to be OPENed, free sectors 
found before the file are flagged as free, then if 
th'^ destination file has to he OPEiMed, all free 
sectors are flagged as free. 
Only those free sectors found before all the file to 
be ERASEd, plus those of the file ERASEd, are 
marked as free- 
Only those free sectors found before the fiftieth 
u npr ot ec t ed f ile n ame is 1 ou nd are f lagged as free . 
All sectrors are flagged as in use. 
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cartridge - perhaps as many as, 
170 or more. This number of 
files wiii confuse CAT gnJeiiS 
manv Of them have names 
beginning with CHRS 0, vvhen 
CAT wili ignore theni: So, I tend 
touse file name CHf*$0 f CHRS 
n wheie n' is ttie sdwentLire 
game location number, or jusl a 
conceptual record number in a 
business prograiTi superfifo. This 
also means tfiai changing the 
rite name only involves one 
POKE rather than ten, in the 
style: 

POKE c4 + 1 6 .n 

Note that you change the 
name in the channel variable 
CHNAIWE, and not in REC^4AfVl, 
becijuse as the Interf ijce 1 ROM 
prepares to write a sector it 
copies CHNAME to RECMAM 

To allow these files to be 
deleted quickly, it is probably 
best to make alt tho recofds end 
of fiJe' records. This could be 
cJone in BASIC using the CLOSE 
command, but this destroys the 
channel area, which vvould in- 
volve us in another OPEN if we 
want i) channet area again, 
which will take at feast seven 
seconds- So, rather than doing 
tfiis we can POKE the end of file 
flag with; 

POKE c4 -67.2 

To cause a record to be written 
to microdrjve we then have to 

wriie exactly 512 bytes tq it 
raiher than using CLOSE, thi^s 
may involve filling out the record 
with bytes which do not cause 
probtems, If PEEK (c4 * 13) ts 
still Jtero when the proper data 
has been PRINTed to channel 4 , 
the number of filler bytes need- 
ed is SI 2 PEEK IC4 + 12I* 
256 PEEK tc4 *11 I. If PEEK 
(c4 '131 is not icfo then you 
have already tried to PRINT & 1 2 
or more bytes to the file, in-^ 
dicating a probtem unless PEEK 
ic4 + 13)^1 and both PEEK 
[c4 ■• 1 t I and PEEK ifA + \2) 
are ;ero> when eKsctly 512 
,bytes have been written. 

Y-'i|i will notice That I have 



been using PRINT type lites 
rather than SAVE/LOAD type 
CODE or DATA files t suppose 1 
couJd have used such files, but t\ 
3 did I would waste the first nine 
bytes of the file, having to 
record the equivalent of infor- 
mation from sysiem variables 
HDOO toHD 1 1 if youwaniio 
do this, the only other change 
needed i$ to: 

P0KEC4 +67,6 

rather than 2 as above. 

There are twO approaches tO 
PRINT type files. The simplest lo 
use with an adveniuro is thp one 
which expects to use MOVE to 
transfer the text of a locaition 
description from microdrive to 
the screerv in the style: 

fyiOVE"m";1;CHR$ i- CHFW 
nTO *2 

This approach allows you to use 
all the obscure Spectrum screen 
control characters, changing 
colour, ATs, TABs, you nanrte il 

— which means you have to be 
really careful with the filler 
bytes, I use CHR$ 23 which has 
the disadvantage of being the 
TAB code, typically moving the 
print position out to column 23 
but hopefully doing nothing else 
to upset the dispby. CHR$ 3 is 
another interesting "do 
nothing" as in most Specttums 
it doesn't PRINT anything at all 

— unfortunately in the Scan- 
dinavian version of the Spec- 
trum ROM it moves the pnnt 
position one place to the right, 
and if you have a few hundred of 
these, things could Fook a bit 
odd. fOK. how many of you 
cftdn'tknow thai there's a Scan- 
ditiaviar) Sfi&CttuW ROM 
f/oBt/ng about^ Remember, you 
re^d if first irj ZXC - Ed. } 

Tfie other approach to PRINT 
type files is to expect to read 
ihem using INPUT. This means 
you cannot include CHRS 1 3 in 
any item.asCHR^ 13 is used to 
terminate INPUT. Even TABs to 
column 13 and ATs involving 
either row or column 1 3 will 
cause problems. You are also 



Pflll^T Sectof is from file:'; 
FOR i-c4 +71 TO c4 +80: 
PRINT CHR* PEEKi;:NeXTt 

PRINT "Record number in file:" : 
PEeKic4 +68) 

PRINT "Open for ";"readm9" 
AND PEEK (C4 ^24i=254; 
■writing" AND PEEK (c4 +24} 
-255; 

You mav wish lo check that tf>e 
file has been opened for writing, 



SOthat you know ttiat themapis 
correct. 

Creating a Data 
Cartridge 

The best way of using a car- 
tridge to allow random access to 
any sector is to construct files 
whichonlyoccupyonesecior 
which limits them to 5 1 2 bytes. 
This means that you may need 
to create more than 50 files on a 
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flin liH HiifTQihKwv up* 



DIHECTION OF TAPf MQTfOM 

^ 




aduised to use INPUT LINE ro 
avoid problems wiih The quota- 
tion mark sign. With this ap- 
proach you will never read the 
filler bvtes so the value does not 
matter, indeed you can fill using 
the commands 

POKE t:4 + VI ,255:POKE, 

c4 f ia,i:pmNT m. 

W is in this use of the file that you 
can read strings which y0U| 
might like to process with (he; 
V ALt function, but more of that ! 
later. 

Sectors 

In the meantime let's clear up a 
few details of the process of 
writing sectors. When a sector 
has been written, PEEK. 
(c4+41) tells you exdclly 
where on the cartridge the datai 
has been written — remember' 
that these sector numbers count ' 
downfrom some high numberto; 
one, then you start going around i 
the tape again. The amount of 
tape travel Involved while the 
microdrive molor builds up to. 
Spaed and then slows down! 
again mearts that successive 
sectors will probably be record- 
ed 7 or 8 sectors apart, assum- 
ing that such a sector was listed' 
in the map as free for use- To 
prepare to record the next 
record of data you rveed to POKE 
c4 -I- 1 3 ,0 because we want to 



do record zero of the next file. 
PEEK (C4 4 1 1 1 and PEEK 
(c4 + l2) should riow be ^ero 
because the la&t record was fill- 
ed out to 512 bytes, and the 
onlyotheTthingyouhavetodo<& 
to POKE c4 H 5 with the next 
file number. 

So, slowly but surely yOu can 
build up a coilection of sectors 
containing adventure location 
descriptions, business file 
records or whatever, by PRiNiT 
ing iA the details interspersed 
with a few POKEs to get the file' 
names right and to triggef the 
writing of data. If you happen to 
make a mistake you can usei 
ERASE 'm';l ;CHR$ ^CHR$ n 
to delete the item and start 
again, providing you POKE 
c4 4 1 5 with sorriethjng other 
than 'n' t'n + 1 ' for example) to 
avoid a "Reading a 'write' file" 
error. Or you can manipulate the 
map to cause I he sector to be 
overwritten next time. 

Manipulating The 
Map 

Manipulating the map is quite 
devious r but business programs 
which allow data to be altered as 
rhey run will need to use this 
technique to force the new ver- 
sion of d sector to overwrite the 
Old. First we need to find the ad- 
dress in. memory of the rnap, 
maybe with another function; 



DEF FN m(cj = PEEK 

(0 + 271*256 i PeeK|c + 2S) 

where c' us a channel address 
found by FNctnl. 

A map is 32 bytes long, and 
the first thing you might find' 
useful to do is to save the curl 
rent map contents in case V0U| 
need it later: ' 



LETm4 = FNm(c4| 
DIM m$ 132) 
FOR i-1 TO 
rr>${i|-CHR$ PEEK 
Im4 +i-1 liNEXTi 



32:LETi 



To force the next record of 
data 10 be written loa given sec 
tor the map entry for that sector 

needs to be the only one set to 
zero. If the required sector 
number is 's* tfien: j 

FOR i = & TO 31;POKE 

rrV* +i,255:NEXTi 

POKE nn4 + IINrr 

ts/BI, 2 55'2f(s-B 

* INT(sfl )\ 



To check if sector 's' is free for 

use in the map in ' m$ ' ; 

\ 
LET tennp = CODE ' 

m$n +INT(s,'B)l 
LCTbit = 2! (5-e# ll\n"(s«H 
LET use = INT (temp^tiitl 
-2* lfvmtemp/2Asit! 

'use' will be zlho rf the sector iS; 
free for use, or one if It is already 



in use or otherwise unavailable 
(for example, near the 
microdnve tape splice) - 

Having fognd a free sector 
and decided to use it, you ought 
to record in mS ' that you have 
done so with: 

LET m$(l +tl\ms«)}-CHf^S 
(CODEmSd 4 IMT(sJB)) + bit| 

Map manipulation looks com' 
plicated, and you can end up 
overwriting the wrong sector if 
you are not careful, but 
remember that you only need to 
do this if you have for some 
reason to force a particular file 
into a particular microdnve seC' 
tor, or if you want to reduce the 
two or more tape revolutions in- 
uoived in an ERASE and rewrite 
to the single revolution of an 
overwrite. 

Multiple copies of 
Files 

In an adventure you might 
decide that to reduce the seven 
secot^d maximum time taken to 
find and read a sector, you will 
record a location description 
twice oteven more times on the 
same tape. This will only help 
access spe^ed if the copies of the 
file are well spread around the 
tape rather than being collected 
together, so on an 85 K tape to 
record two copies halt the tape 
length a^^'^y from each other 
you will be looking for sector 
numbers 85 apart, to record the 
sa me data as las t time in another 
sector, set up the map as 
necessary POKE c44l3,0: 
POKE c4 + 1 1 ,25&; POKE 
c4 + 12,1 and PRINT #J;PEEK 
(c4 f593); - that's the final 
character of the record, be it a 
filler byte or whatever. 

Another way to spread 
things round the tape without 
manipulating the map, is to use 
the fact that you can PEEK the 
sector number of the last opera- 
tion, and soafter doing 11 or 1 2 
files tell that the tape has moved 
about half way round, and then 
record the same t 1 or 1 2 files 
again. 

An interesting use of such 
multiple file copies is to actually 
record different information in 
different copies Of the sarr^e f ile 
Then, when the file is read, the 
information you read is selected 
at random from the different 
versions of the file depending on 
the tape position This sort of 
thing can make an adventure 
game really inieresting if it's 
handled correctly. Of course, 
the more you use these multiple 
copies the more tape gets used. 
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and to give a game a large 
number of locations the pfeseni 
system rm describing needs a 
tape sector foe every location, 
so you probably onliy want to 
repeal the frequently accessed 
locations 

A use for VAL$ 

Altefnatively. you wiii probablv 
find that a nunibtjr of adventure 
locations can be described in 
much iess than 512 bytes, 
allowing two Of more descrip-. 
lions to be fitted in some sec 
loti. This af>proach is ot>viously 
not suited to description display 
u&ing MOVE, but can be used 
with IMPUT- Either you can 
decide lo PRINT ex ira lines in the 
file which are only INPUT when 
your adventure program knows 
that they are there (I leave the 
details to yoirh oi' you could use 
VALS . 

VAL$ is a Spectrum function 
which was added to the ROM aa 
much because it was easy to 
atld as for any useful lunction it 
can perlorm. It lakes a string and 
ftvaluaies its contents as an ex- 
pression, just like VAL the dif 
ferencG is that it gives an error il 
the answer is numeric, only 
working, if I he re$ull is alsoa $1r 
ing. This can lead to the ori^jirtai 
string needing a large number ol 
repeated quotation marks to en- 
sure that the final result is sti^l a 
string. You might imagine 
writing to a microdrive file 
something along the lines of; 

r'Descfiption 1 "' AND d = 1 ) + 
I "Description 2" AND d =21 

You read this back with INPUT 
#4:LINE a$ and riispiay on 
screen with PRINT VAL* aS , As 
lor^g as d' IS set to the correct 
value, tho appropriate descrip 
lion will be pulFed out of 'a$ '- 

Another advantage of usincj 
VALS to process strings before 
prirvting, is that you can restore 
screen movement control 
codes, using CHR* 1 3 and such 
like to represent them, and you 
can produce descriptions longer 
than 51 2 bytes by referring to 
other strings kiaded with the 
program, for exam pie - 

z$ + "more description details ' 

w here 'jsS ' is description pream- 
ble of some sort, built into your 
adventure program. 



Reading data 
from the 
cartridge 



The adventure command 



'LOOK' is often used to 
redisplay a location descriptiort, 
It would be silly to have to re- 
read the description from micro- 
drive in order to display it, when 
ii is still in memory from the last 
rime it was read. It is a simple 
matter of: 



POKE c4 * 
c4 + 1 2 ,0 



11,0;POKE 



to reset the pointer so that you 
can INPUT tfie same description 
again without triggering the 
microdrive motor into action. 

To lake this idea further, to 
reduce the number of microdrive 
accesses made by your program 
you could OPEN several streams 
to different location fi Fes as you 
go along. Every OPEN stream 
creates its own B9 5 byte 
microdrive channel area, which 
includes the 512 bytes into 
which the location details are 
baded, These 5 1 2 byles are not 
lost from memory until the 
stream is C LOS Ed or CLEARed. 
so it is possible !0 reset the Chan- 
nel pointer C MBYTE as above. 



perhaps modified as here: 

POKE FN cin) + 1 1 ,0 : POKE FN 
c(nj * 1 Z ,0 

So. if your program hofds details 
of which stream is keeping a 
copy of which location descnp- 
lion, il can first check whether a 
description is in memory before 
going to the time consuming 
task of re reading it from micro- 
drive. 

Whan reading from files the 
continual CLQSirrg artd OPENing 
we were worried about during 
the file writing does not take 
much more time than that w hich 
can be achieved using POKEs, 
the only delay is the time taken 
copying all your program f^ack-, 
wards and fon/vards ir^ memory, 
whichcan be bypassed with the 
foliowing POKEs; 

POKE c4 +11 .O-POKE 

c4 + 1 2 , 2 ; PO K E 

c4 + 13. 255 POKE c4 *15.n 

This sets up the channel as if all 
51 2 bytes of record - 1 of fite 



CHRS * CHR$ n had already 
been read, so that when you use 
INPUT or llSiKEV* themicrodrrve 
motor is triggered and record 
zero of the required file is read in- 
to memory. (This same ap- 
proach can be used to read 
SAVE LOAD files from BASIC, 
as it bypasses the file type 
checking which only happens 
during OPEN - so you OPEN 
any Other file then change the 
file name and make sure you are 
in READ mode with POKE 
c4 +24,254 before setting the 
pointersasabove.l 



Conclusion 

Although I have only givynafew 
BASIC program lines in thisiirii 
cle, I hope that I have managed 
to cor^vey a feeling for the varie- 
ty of devious microdrive ac 
livities which can be undertaken 
by BASIC programs, and I hope I 
have encouraged you to go out 
and write s world-beating 
adventure. . . 

Atan Gi/es 
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ZX81 SCENE 



ZX81 Chatterbox 

ZXC introduces a new, regular column 

from that saviour of the '81 , Software 

Farm's Julian Chappel 




'Ahf, I hear you aM sav- '^ n^vv 
section in mv favourite mag. 
Whgt'siialiabpui?' 

To give YOM a subtle him, if' 

yotj are not the proud owner of 
t hai w onderful lilt le ma c h i ne t he 
ZXSl - (hen bog off !Wp don t 
want any of your attributes pro- 
blems heref This column is tjolely 
for the benefit of that much 
rveglected group of people with 
lumpy graphics, flat keyboard 
and silent music — and are 
proud o1 it< 

Right lads arxj lasses! Now 
that we've got rid Of the OppOsf- 
lion, let's get down to business! 
IF you own a ZX8 1 and haven't 
been living at the bottom of a 
hole in thR middle of the Sahara 
Desert wearing ear muffs and 
blinkers, you will have heard o1 
the Software Farm. Having 
heard of the Software Farm ihe 
chances are that yoo will have 
come across the S,F.S.C- <Sofi- 
ware Farm Software CKjbl 
which, 1'un; by an elusive 
character known as the Cosmic 
Cockeref, caters exclusively for 
owners of this little block 
wedge, it has brought a ray of 
sunshine into the otherwise 
loneJy existei^ce of ZX8 1 



owners everywhet'e, by allow- 
ing t^em to air their views, com 
ments, gripes and grumbles; 
swap ideas: answer each 
other's problems and generafiy 
make contact with other 
ZX81 .TSIOOO owners around 
the world. No longer do you 
have to sit all alor>e in a dark cor- 
ner of the local computer qlub, 
sobbing gently and amusing 
yourself by throwing bricks at 
Spectrum owners. Instead, the 
satisfaction of finding a whoie 
group of people with the same 
interest tills you with the warm 
Feeling of being wanted. A 
welcome break from the battle 
of the high street where the 
question "Do you stock any 
ZX81 titles?" usually brings a 
response thai would make 
anyone Feel like a bright purple 
bug-eyetl monster from Mars. 

This unhappy situation has 
gone on for long enough, ZXB 1 
owners are banding together. 
There is unrest in the ait . ZX8 1 
owners are re volt I ngl (O.K. who 
said that I? I] 

Some of you may have notic- 
ed, in a certain computer 
publication, a raiher alarming 
headline which read, "DEATH 



OF THE ZX81 " fn very large, 
Frightening letters. Mot a bit of it I 
Somebody ejctremely famous 
Once said. 'The reports oF my 
death have been greatly exag- 
gerated', 31 3 time when 
rumours that he had kicked the 
proverbial bucket ware flying 
around like trapped flies in a )am 
jar. Thi^ sentiment very much 
applies to the ZXS i , as neither 
the S-F.S.C nor ZX Computing 
(they assure me) have any inten- 
tion of letting this mucfi JOved 
machine hang up its micro pro- 
cessor and slip away tDthat hap 
py computing land m the sky. 

'How are we going to do 
that?* I hear you ssk. The 
answer is we're not. YOU arel 
Even if you are not a member of 
the S.F,S,C. (shame On you!) 
you can contribute to this col- 
ume. Put pen to paper with any 
thoughts about the ZX81 
on whatever subject thai takes 
your fancy and send them to 
ZX81 CHATTERBOX at the 
Software Farm. The address is 
given at the bottom of the page. 
Ray Elder, the kindly editor of ZX 
Computing has said that if the 
response is good then ZX81 
CHATTERBOX cotitcl be given 



more space m the future, so 
come on! With a bit of effort the 
ZX&1 section could take over 
the whole magazine and from 
there - who knows? The world' 
The Universef Clactonon-Sea' 
(Whef a? I To give you an idea of 
what is expected here ae some 
examples of the sort of letters 
sent to theS.F SC 

Joystick Interface 

At the moment the rnost fre- 
quent query the Cosmic 
Cockerel receives ooncems the 
use of a joystick. Or to be a little 
more accurate, there seems to 
be a great deal of uncertainty as 
to the fei;$ihility of connecting a 
joystick Interface to theZXSl at 
all. A typical letter reads 
something like this 

Desf Cosmic Cocketet 
I have been ihinking for some 
time atfout buyitiS & iOYSdck tor 
nty ZXS } to Order to aid rtW in 
my perpetuiif bftffte (iffriinst the 
electronic o/rens. However, 
every r*n}e f thiffk of it t hok at 
my RAM pack sitting smugiy on 
the only set of cotfnections St 
the if^ck, antf it seems to me 
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tftsi if f /vp/ace this with a 
joystick int^&cG / wHi fose the 
nsn of tfie RAM pack afKf aii my 
programs wit! be usefess. is 
there 9 w&y arQun^ this pto- 
btern? 

Yours sincefefy. Worrieei of 
Worcester, t 

This is one of those problems 
which seem insurmountable, 
but th@ solution turns out to be 
so simple and obvious ibat il 
makes you want 10 crawl into a 
corner and beat yourself to 
cfesth with the ZX81 mamjall 
The connectof on the joystick in 
lerlflCf] plugs into the computer, 
and the RAM pack in turn fits in- 
to the back of the mteriace. 
"Joss" like thali" as Tommy 
Cooper would have said. 

There are two basic types of 
joystick interface avftilabl^ 
which vary only in the level Of 
fieKibility. With the iack 0I IN 
arid OUT commands in ZX81 
BASIC all the interfaces known 
to OS mimic key ctepressions. 
This means (hat, to the com 
puter, each of the four directions 
in which the joystick can be 
moved are se«n as being iden- 
tical to the pressing 0I one of 
fouf different keys. With tKe 
standard interface (he cursor 
keys are usually used, with the 
addition of for the fire button . 
This leads to one problem 
though. If a problem is written to 
be compaiibte with a joystick, 
those unfortunate souls without 
one find that ihey need double 
jOinted fingers in order to 
rnanu^lly use the curS'Or key ef- 
lectively This can be overcome 
using soltyyare by including a 
'defir« your owr\ keys' facility 
such as the on© we use in the 
Software Farm's hi-res pro- 
grams. This allows the player to 
sel ih& keys the game requirys 
to either match an interface, or if 
none is available, to a pattern on 
the keyboard that is personally 
comfortable. Of course, (%ot ail 
programs carry this facility, so 
the other a h e rna 1 iv e is t he use of 
a programmable rnterface but 
thesearemuchmoreexpensive. 
Instead ot altering the program 
to suit the (oysljck. when using 
programmable interface, the 
key depressions mimicked can 
be altered to suit the program. If 
Mohammed can't go to the 
mountain. . , ! 

Both these types of interface 
are still available for the ZXBl 
from - 

AGF Hardware 

26 Van Gogh Place 

Bognof Regis 

P022 9By 
On the othesr hand, in the current 
issue of the S.F-S.C . Mewstetter 



there are instructions for the 
more ambitious on how to con 
struct your own joystick and in- 
terface at a fraction of the cost 
of sending a mor^key to the 
moont 

Machine Code! 

Right I This ts A\ I am going to 
make publishing history in order 
to air a personal grievance, I'm 
going to have a good old go at 
you loll By all means ask ques- 
tions concerning machine code, 
it is the natural ptogrBssion for 
someone wanting to know mora 
about computers to want to 
detve into the mysteries of 
machine language. Bui, 
remember that it is a com- 
plicated subject and hardly likely 
to be understood overnight. We 
get lots and lots and lots and lots 
(and lots) of letters saying 
something l(k« - 

Deur Cosmic Cock&ret 

f &m hBving a b>t of bother f^orn- 

mg machine cods. Can you 

hHp? 

Yours desperatety. Oan 

P,S. f am iff a hi/rry. lam doing 

this for g SCfiOOfpfO/GCtarid rteed 

to master it by the end of the 

week. 

Now, what sort of a question is 
that?!! It's like saying you need 
to master Egyptian 

bleroylyphics because you are 
meeting King Tut a week on 
Tuesday I Or how about a quick 
degree in Brain Surgery after 
lunch, as your pel cat has told 
you of a desperate desire for a 
lobotomy? Or perhaps master 
ing a very lor)g and nicely com- 
pticated piano concerto from 
scatch, in a single afternoon 
woukl suit you better? 

(Doctor I really do feel better 
now that I've got that off my 
chest. Honest I do! Look aren't 
you putting tfits ^cket on the 
wrong way round? Do ycu 
realise I can't move my arms? 
Doctor, come backl At least 
change the padding in this cell. 
It's a horrible colour. 
Doctor!. I 

(We apologize for this inter- 
ruption, sanity wtf/ be resumed 
as soon as possibfe — EdJ 

A little more seriously, a 
general pattern emerges from 
many of your letters on the sub 
ject of machine code. There 
seems to be a gap where the 
description of machine cn^nie 
commands ends, in the many 
books on the subject, and any 
explanation of how they can be 
of any practical use, it is all very 
well, you say, to be able to load 
the accumulator with the 



number of days in January, 
PUSH your date of birth onto the 
machine slack and lake away 
the number you first thought of. 
But jusi how does this bear any 
resemblance to making hostile 
aliens attack an innocent , peace 
loving, but heavily armed fan- 
tasy worki on the screen? Hav- 
ing just raved on about instant 
labotomies. obviously the 
answer is thai there is no! 
enough room here to explain, 
But, guess who comes to the 
rescue? 

You got it! The Cosrnic 
Cockerel 00 hi$ gleaming whrte 
charger f In the S FS C News 
letter there is a machine code 
section with a difference. Using 
the age old idea that one learns 
best by experience, over a 
number of issues a complete 
machine code program is writ- 
ten step -by -step; wirh full ex- 
planations of each stage as it 
develops, obviously, this 
demonstrates each machine 
code command, (Or nroup of 



amaze artd deafen your friefids, 
by turning your ZX81 into a 
miniature organ. Yes! Sound 
through the TV set from your 
otherwise mule little friend! Not 
only that, but if you fancy 
mutilating {or photocopying — 
Ed] your copy of ZXC you can 
cut out the keyboard overlay 
a nd tape it over t he keys ■ All you 
need now is the Vienna BoyS 
Choir and you're well away! 

The program covers two oc- 
taves in organ configuration. 
The top two rows being the 
higf>er octave and the bottom 
two the lower. You can BREAK 
out of the program by pressing 
SHIFT and SPACE together, 
Type it in exactly as listed, then 
RUN it (although it might be a 
good idea to SAVE it first!) A 
message will apin^ar on the 
screen to tell you who I her or not 
you have typed it in correctly. 
Assuming that you have, detete 
everything but the first line, add 
line 2 "RAND USR 1651 4" and 
ynii arfi rfisrly to RUt^ th<? prn- 
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DUMMY 



CHARACTERS. 



10 LET AS - ■'CDBB02E5EB217FFCA7ED 

S2C8E1 CaC4444D51 1428EBCD8D071 134 
40 194 6AFB828DFO8FF783D2OFDO3FF78 
3D20FDC38240F5D6B9AB00E6C900&D0 
64554 7 3E00005B4D000O00232E37001B 
1 F27310000006F84005F677B8D78 " 

20 LET X = 16514 

30 IF A$ '"■ THEN GOTO 90 

4 LETSS AS (TO 2 ! 

50 LET AS - A$ (3 TO 1 

60 POKE X.I 6 » CODE BS n ) ^ CODE BS (2 1 476 

70 LETX-X + 1 

80 GOTO 30 

90 LETY = 

100 FORX - 16514 TO 16604 

n LET Y V + PEEK X 

120 NEXTX 

130 IF Y =9734 AMD PEEK 16511 ^90 THEN 

POKE 16510,0 

140 IF Y= 9734 AND PEEK 1 65 T1 90 THEN 

PRINT ■ALL CORRECT - NOW DELETE ALL 

EXCEPT LIWEO'iND 
150 PRINT SOMETHING WRONG - CHECK ALL 

LISTINGS CAREFULLY" 



commands) in both the factual 
and practical sense. Good eh? 

A Jolly Good 
Program 

As a reward for ..vading this far 
through all the ramblings of a 
demented 2X81 ptogrammer, 
and just to demonstrate that we 
do something sensible on rare 
occasions, here is a little pres&nt 
for you. Sent into the S.F.SC 
by Padtiy Moindrot, it will both 



gram proper. Ear plugs not sup- 
plied! 

If you wish to have details of the 
S F.S.C artd want to join the 
ZX81 scene, or have any com- 
ment, query or anything to do 
withtheZX81 that could appear 
on this page then write to — 

ZX CHATTERBOX 
The Software Farm 
1 6 Charlotte Street 
Bristol 

3S1 6PP 
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Readers' Reviews 

Revived! 



Middle Earth 

Trilogy 
Level 9 

Toa seasoned adventurer ' Level 
9' will have long been a 
household name, with games 
like Lord of Time , Snowbatf 3r\6 
Metufn to Edet^ to their credit. 
However Level 9 didn'l makB 
their name from these, eiecellent 
though they are. Any self- 
tespectirhQ advertturer worth his 



or her $a!t, really ought to have 
the Middle Earth Trilogy on 
hisyher bookshelf. They are 
masterpieces of imagination, 
verbosity {some responses rival 
Infocom in lei^glh?) and speed. 
They really are the yardstick by 
which adventures should tie 
measured. Cofcssa/ Adventure. 
Adventure Quest and Dungeon 
Adventure are well presented. 
Supplied with a good instruction 
booklet (which gives VERY lit lie 
away .1 \l you write to them ihey 



vvill ser^d you a huge hint sheet, 
cleverly devised so that you 
don't accidentally find the 
answer to a puzzle you haven't 
yet come to. 

The adventures are all text 
only, which will please miany 
people who, like me, think that 
graphics are pretty, superficial 
and rather gimmicky, After all, if 
you've seen a static picture 
once, you don't really need to 
see it time and lime again, par- 
ticularly when it resides in 



memory and wastes valuatsle 
RAM. The locations (20 Onf in all 
three adwentyresl are 
'graphically' described in elo- 
(jueni text. They are all, of 
course, entirety machine coded, 
and Ijevel 9 use a purpose built 
testt compressof called a code' 
whichreplaces text with signs in 
memory, and then reconstitutes 
it on screen. Thus a quart is very 
effectively squeezed out of a 
pint pot. 

The puzzles in ail the games 
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are clever, {reasonably! logical, 
and artf ullv devised to keep you 
coming back. Many's th$ tirYie 
I've tiad to give up 51 two 
o'clock rn the mornrng. 'slept on 
ii' and come back the next day 
to SQ^ve a pu£2le thai kept ms 
awdke houfs- There is an enw- 
iT^ous list of objects, sorrte 
useful and some valuable, to b© 
collected on your journeys, and 
the anssA/er lo a puzzle in the 
last-but'Or^e local ion I You really 
have to use your bratn the whote 
tin^e. tn these games there is na 
such thing as luckf Well, not 
much, 

Co/(fssai Adventure it a 
faithlul, even better, rentlitionof 
the original CfOwther afid 
Woods 'Colossal Caves' with 
the added bonus of an extra 70 
location efld-game. it is wofih 
notiJig, however, that if you 
already have a cdpy of 'Classic 
Adventure' from Melbourne 
House, or indeed anything with 
a picnic area, bird and cage and 
PLUGH/XYZZV (fl then you'd 
b€ttgr be careful not to duplicate 
a game v^u ve already got, 
though I suspect that with the 
end game Cotossaf Atfvenrure is 
a better buy. 

The objective of the game is 
to enter the vast Colossal 
CaveSn scofe maximum points 
by gathefir\g up at n\uch 
treasure as \ou can, rescuing 
some pitifal elves and living to 
tell the talen The game is com- 
plex, but fairly easy to map. A 
word of warnirkgL It Isn't easy. 
As with all Level 9 games, 
response tiirie is virtually nit, the 
vocabLiiary large, and text pro- 
lific to say the least. 

Adventure Quest hasa ralher 
les& vague objective: find the 
Dark Tower and destory the 
Demon Lord, Agaliarept. who 
resides therein. I only completed 
this game yesterday after a year 
and a half. The game starts off in 
the s^me area as CQtoss&t. so 
those people who playetl Cot- 
05s»f will affectionately 
rememtier the little brick building 
etc, etc. However, after 
navigatir>g the desert, nearly 
dro^A^ning in the underground 
fivcf, eKplorrng the underwater 
churchyard, meeting a Balrog on 
a rocky bridge over a huge 
chasr^, and solving innumerable 
other tricks, traps and conurt- 
drums, yoii have fsf more to 
think about than mere sentimen- 
tal memonesl What is particular- 
ly frustrating with Quest is that 
you are only allowed to carry 
four objects at a time, so you 
often have to retrace your steps 
10 collect objects you couldn't 
take the first time. This is really 
excruc^ting in the desert, but I 



suppose it's the price you have 
to pay for such a huge amount of 
objects- 

Aod now. the pifece de 
resistances Dungeon Adventure 
has no less than 100 puzzles to 
solve, over 220 locations and 
about 100 otjjgcts. Even the 
most eKperienced adventurer 
can expect to get fried a few 
tlnrves here, and end up like a 
stinking chip! Still, rats don't like 
stinking chips, so you should be 
all right, 

The adventure takes place 
immediately after Quest, 
although you don't need to have 
played Quest to understand 
w hat's going on iriDungeo/7, It is 
well documented, and, if you go 
to the right place in ijiie adven- 
ture you can get even more 
precise instructions. Basically 
though, the ob)ect of the game is 
to ransack the shattered Black 
Tower, getting out lalive) with 
as much loot as you can. Levels 
don't hinde*' you by only tetting 
you carry four items here, You 
have a raih«r cleverly designed 

packirug case to carry every thtrtg 
in. It also stops you getting kill- 
ed- If you thought the other two 
games were tough - beware. 
This is the ultimate text only fan- 
tasy adventure. 

All the Level 9 adventures 
show that care has gone into the 
concept and design of the 
adventures For instance, you 
are never killed outright (what is 
more frustrating than sudden 
death, back'to the-beginning 
adventures?! Vou are always 
given three lives, and in 
Dutitfeon, you can, tfveoreticaily 
go on for ever. None of their 
adventures have ever crashed 
on me,^ though occasionally the 
text compressor gets it wrong, 
Have you ever heard of "& grate 
as rusted as y'7 Meither had I, 
until I played Quest. Stilt these 
are only minor quibbles, with 
what must be the best trilogy of 
adventures on the market at the 
moment, 

Co/ossaf Adventure, Ad¥0fi 
ture Ques(, and Dungeon 
Adventure are available in many 
shops. Of by mail order from; 

Level 9 Computing 
Dep. V 

229 Hughe nden Road 
High Wycombe 
Bucks, HP 13 5PG 

They cost E9.90 «ach, and are 
worth every penny. If anyone 
needs help, or a complete map 
of any of these three, please 
send 70 p to Simon Hollands, 
Woodside Cottage, Graff ham, 
Petworth, West Sussex, GUZS 
OPU. 



Taspro 
Seven Stars 
Publishing 

E3.95 

LOADing and using Ta sword 
Two is one of the pIcasureB of 
life. You know that it is going to 
do you proud and you are confi- 
dent that you can leave it to get 
on with its iobwhile you concen 
trate on writing and i;>o1fShing 
yOur immortal prose. Yet one of 
the advantages of Taswofd is 
that you are free to modify it if 
you fiave a liltle skill m Basic or 
machine code, Tfiis is not to say 
that Tasword Two is inadequate 
in Its original form. Far from it, 
but there are certain modifica 
lions which you can make to 
personalise it and bring the 
operation and Output even 
nearer to your Own idea of 
perfection. It is possible, for en 
am pie, to include a word count 
or page numbering routine. 

However, such modifica- 
tions may be beyond the pro- 
gramnrbing skills of the user. 
Never mind. All is not lost, 
because you can buy ready 
made programs to MERGE with 
Tasword, One of these is 
Taspro, which produces a more 
professional output on dot- 
malriK and daisy wheel printers 
by putting equal spaces bet- 
ween words in right justified 
text, Tasword Two, like manv 
word processors, normally 
justifies lines by inserting extra 
space between words, starting 
at the end of the line. This, whife 
perfectly adequate for normal 
use, can output lexi which is 
noticeably sparse on ihe right of 
the page. The Taspro modifica 
tton avoids this and gives im 
proved readability and superior 
appearance. 

The program works by 
calculating the total amount of 
space necessary to justify each 
tine and then divides it up bet- 
ween each word by sending 
non standard but equal -length 
spaces to the printer. The ap 
peararKe on the screen is not 
altered. Dot matrix printers are 
switched to bit ima^e mode and 
a number of high resolution 
spaces are printed between the 
words. In the case of 
daisywi^eel printers, thve spacing 
pitch is altered accordingly 
under software control. The 
result is extremely good, with 
the added advantage that lines 
are justified even when there ore 
embedded control chtaracters or 
when using proportional spac- 
ing, Neither of these produces 
accurate justification in the 
standard Tasword Two 



The program comes on tape 
and is, in most cases, easy to 
use- You merely LOAD 
Tasword, go into Sasic. LOAD 
Taspro and loUow the instruc- 
tions to set it up for your inier- 
facei'j>rinter combination. Vou 
then reload the Tasword Basic, 
run the program and resave it us- 
ing ihQ "l" option in the main 
menu. The program arrives 
ready-configured for propor- 
tional mode on Epson type dot- 
matrix printers. The only time 
you might have any slight dif 
ficulty is if you wish to use prO' 
portional spacing on daisywheel 
pri^nters. )n this case there is a 
certain amount of work to do 
l>efore you can gaze proudly on 
your first beButifuliy printed 
page. 

However, these difficulties 
are exceptional and 10 or 12 
pitch on daisywheets or Pica and 
Elite on dor-matrix are relatively 
simple to do, Slightly inconve- 
nienilVi each different con- 
figuration o1 Tasword has to be 
saved separately because there 
isn't room to cover all the 
possibilttes from inside one pro 
gram. But to be fair, it is feasible 
to have a limited number of 
variations selected from within 
the Tasword Basic, provided 
that you do not wish to use pro- 
portional spacing. 

Although Taspro does not 
use any ex Ira memory and the 
size of the text file is not reduc- 
ed, I feel that il might have been 
better to put the code in the area 
used by the help pages. There is 
plenty of room there for extra 
code even if you do lose the 
quick reference to the key func- 
tions. But we know atl these by 
heart anyway, don't we? By us- 
ing this area, Ray Eckersley, the 
prografti's writer, could have 
avoided a problem which may 
alfect some people, He has 
chosen to put his code into thie 
addresses used for the software 
which runs some Centronics in- 
terfaces. You are therefore 
'obliged to use an interface 
which does not take any of the 
Spectrum RAlVi. In my case, I 
bought ttw excellent Kempston E 
and the results are so good that 1 
am glad that 1 made the decision 
to do so. 

Overall (his ta a very wor- 
thwhile addition to Tasword 
Two. Although it may be 
necessary to do some ex 
perimenting when setting it up, 
the effort is worifiwhile and the 
results nothing short of superb. 

Taspro is priced at a very 
reasonable C 3 .9 5 . and available 
Irom: 15 Gloucester Ave. 
London NW1 . 

C Lnycock 
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Mordon's Quest 
Melbourne House 

£6.95 

The cassette inlay for 
Me^bour^le House's new adven 
lure Mordon's Ques/ claims 'the 
Classic Adventure con 
tinues. . . ■ for, this new game 
is written by the author of their 
original Classic Adventure. The 
game is aspiring to high stan 
dards. whether it reaches those 
standards or becomes as 
popular as Classic AdventufB re- 
mains to be seen. 

The task set in this adventure 
is quite daunting - simply to 
save the entire gniverse from 
destryciionl You find yourself in 
a mystefious and: Btmospheiic 
housB, and after wandering 
around it a bit Mordon puts in an 
appearance. He then gives a 
speech filling two screens, 
which lelb you the mm of the 
adventure. Your quest is lo 
retrieve all the iO£t components 
of Mordon's preci&us immortali- 
ty machine and bring them to 
him. To fail in this quesi moans 
the destruction of tlie universe, 
how exactly this will come 
about Mordon isn't tailing. After 
this he disappears as rapidly as 
he appeared. 

The advefiiure contains over 
1 BO locations, ali described by 
several lines of leMl, with no 
graphics. The location descrip- 
tions are very informative and 



Mindplay 



This issue we welcome Brian Robb to 

the pages of ZXC (and apologise for 

wrongly crediting last issue's column 

to Greg Turnbull!). 



detailed, and laden with at- 
mosphere. It is very easy to 
visualise ihefooms in the house, 
even the rather gaudy purple 
bsthrooml 

Soon, though, you have to 
leave the house and venture into 
the mist filled country side. If 
you find your way through the 
log and mist tand it is very easy 
to get (OS 1 1 If you should even^ 
tualiy come to a Jurtgle, This is 
where things start getting 
tricky, with encounters with 
Quicksand smeliing like old 
socks, and a man-eating plant 
protected by a conservation 
order! Once past these 





:rr?e©fr&tlf 



obstacles you may come across 
a hut which has a sign over the 
door displaying the letters A. A. 
andapjate and cutlery, Be warn- 
ed - this may not be what you 
think! 

tr> fact, in Mordon's Quest. 
nothing ts ever enaci^ w ha I y ou 
think, TTie adventure has the 
habit of throwing surprises at 
you from ail directions, par 
ticubdy once you reach the ruin- 
ed city . As you m ove f urthe r j n t o 
the adventure you seem to shift 
in time by thousands of years, 
ending up in a sparkling fantastic 
future world with perspex 
domes, flashing lights, and, of 
all things, ambient music' This 
cle V er iw is t of movi ng t he pla yer 
not onlv in space but also in time 
{}ives an interesting twist lo 
what could htave b^n another 
standard adventure, 

Mordon's Quest is a very 
welcome throwback to the 
basics of a standard adventure 
g^ame along the lirves of Classic 
Adven ture .Ithasnoneoftheeic- 
tra and Often unnecessary frills 
which have becorne common in 
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adventure qames of lale, such 
as memory wasting graphics, or 
highly interactive characters. 
Without these there is room for 
lengthier location descriptions 
which give this game an at- 
nnssphere missing 1rom many 
more advanced adventures, 
Melbourne House, after the 
sophistication of TheHobbitand 
Shffffock have returned to basics 
for Mordon's Qu^st, and I 
believe it works well. That is not 
to sav that this is a 'basic' game , 
h is a highly compile a ted ad ven- 
ture which will suit experienced 
adventurers who don't need 
p/eity pictures to back up their 
imagination. The use of 
sophisticated text compression 
routines has madetfiepuzirles m 
Mordon's Ou&st very challeng 
ing and compiest, with very 
descriptive location text which 
gives the game a heavy at- 
mosphere. 

If you enjoy chaiSenging, text 
only adventures, which may 
take several weeks to complete, 
then Mordon's Qtjest is for you , 
It really is an adventure in the 
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classic stv^- 

subsunk 
Firebird 

£2.50 

The software arm of British 
Telecom has now moved into 
adveniurcs wiih the inclusion of 
both Subsuffk and The Helm in 
Iheir range of budget software, 
Budget software does not 
always mean ba<i software and 
^ubsunk pfoves this point being 
a very competent graphic 
adventure. 

You play t he pa rt of a repor ter 
from The Seafarers Gazette' 
wrih the htghly unlilki'ly namu of 
Ed Lines Vou are on board ihe 
Sea Lion, a suhmarine, resear- 
ching an article about Ii1« on- 
board a modern working sufe- 
Life, though, is not being kind to 
Ed Li^nes, as the ^ub is attacked 
by an ei^nny fl&et while he is 
carrying out his research. The 
sub is overrun by th*enemv. but 
Ed escapes capture by hiding 
under a bunk. The enemy leave 
af>d sink the sub with Ed on 
bc^ard. 

At the start of theganne, yOKi 
are trapped in the sub on the sea 
bed. Youf objective is to find 
your way to the sub's telex room 
and send a message to bring a 
r&scue party The message you 
must send is subsunk'. 

This IS not as easy a task as 
you may suppose, as it's rather a 
Large sub for you lo find your 
way around, and several pro- 
blems must be solved before 
you can send the message. 

This is a Quilled text adven- 
ture with graphics. The graphics 
are fairly simple, i hough the ma- 
jorhy are not static pictures, 
Many feature flashing consoles 
and even a sonar. There are alto 
occasional sound effects which 
accompany the pictures, The 
text descriptions of loca tions are 
Fairly simple as well, being just 
the nanr^e of the room, the eitits 
and anything of interest. Unlike 
Mofdort's Quest, which had no 
graphics, this game lacks at- 
mosphere. Everything is very 
stark and sterile ^ 

It is, though, a very enjoyable 
game, mainly because of its 
sense of humour. As with Im- 
perial Software's Cfueso, which 
I reviewed last issue. Subsunk 
rises above its status as a stan- 
dard Qui] led adventui-e because 
It b quite Funny in places. For ex- 
ample, if you wE^re to examine 
the sonar, the computer replfes 
with 'You're on the sea bed, 
mateyT There is also the result 
of pressing a button marked 
'Galley', Yovi smell a burning 



noise, and upon visiting the 
galley you are attacked by a 
burnt slice of toast which 
escapes from the exploding 
toaster F 

There are incidents at almost 
all locations, and messing 
around with levers, buttons and 
switches will always produce a 
response Of some kind, the ma- 
jority of them in a humourous 
vein. 

The game is adequately 
presented and laid out. though 
much more canrhOi be expected 
of a quille<} game. The graphics 
are of a simple nature, and scroll 
off the screen as you type your 
responses. The gan^e supports a 
limited vocabulary of around 
ISO words, but that is large 
enough for the sCOpe of the 
game. 

As an attempt to supply 
budget price a<tveniures. Sub- 
sunk succeeds admirably, as 
there are worse games on the 
market for double the price. 
Firebird are continuing in the 
adventure market with The 
Helm at the same price. If you 
want a cheap, but challenging^ 
adventure then Subsynk is for 
you. 

Jewels of Babylon 
Interceptor Micros 

£5.50 

The cover artwork for the 
cassette inlay of Jewef Of 
Bttbyion is strikingly similar to 
that for Mofifon's Ou^st, as 
both feature skulls and swords. 
This IS the only thing between 
tJie games which is similar 
because where Mo/don's Quest 
is full of atmosphere with 
fengthy text descriptions, 
Jewefs Of Babylon is not, 
despite the brilliant graphics 
which accompany certain loca- 
tions . 

The story goes thus; in 
Babylon, 3000 years ago, 
master craftsmen Created a set 
Of jewels, so beautiful that men 
would kill for them. By the end of 
the 19lh Century, the jewels' 
bloody history had brought 
them into the possession of 
Queen Victoria , who intended to 
give them as 3 wedding gift to an 
Indian Princess The ship carry- 
ing the lewets though, is attack- 
ed by pirates who leave the crew 
for dead and take the jewels. 
You have survived the attack 
and plan tc regain the jewels. 
You travel to the pirate's island, 
which you must search to find 
the jewels, and retum with them 
to your ship. 

Several of the locations 
boast excellent graphic pic- 




tures, which give highly detailed 
views of your surround irtgs. The 
tent descriptions though, are 
very sparse and don't adequate- 
ly support the pictures. There 
are few taxing problems and it is 
possible to visit about half the 
game's locations with very little 
trouble at a 1 1 . The adv ersa r i es f or 
these first few locations are the 
island's wildlife - snakes, 
crocodiles, spiders and lions. 
Most of them are easily dealt 
with or easily avoided. There is 
very little challenge until you 
reach the fater stages, despite 
the fact that the game claims to 
be (or 'advanced players'. 

The gartie goes beyond tlie 
standard Verb,'Npun input, but 
uses non-standard vocabulary 
which makes it more difficult to 
tell the game ex:actly wh&r you 
wish to do. To leave your rowing 
boat, rather than CLIMB 
ASHORE or LEAVE BOAT, you 
have to enter CLIMB OUT 
BOAT. Small points like this in- 
crease the difficulty of the 
game, but in the wrong way. 
Rather then having difficult pro- 
t>lems which need ingenious 
solutions, Jewels Of 8&bYtan 
nuakes M difficult to find the cof - 
rect phrases to use to get the 



response you want, which Just 
results in annoying the ptayer. 
Rather than playing a game, 
you're simply trying various 
phrases until you l^'f upon the 
ri|]:ht one. A more user friendly 
attitude would have improved^ 
the game, 

Jsweis Of Babylon is packag- 
ed in the video style cassette 
case which seems tc be all the 
rage now yviih software houses. 
Fancy packaging does not make 
up for a poor game and. only m- 
creases the price. If Jewels Of 
Babyfon had been a £2.50 
Firebird game then it would have 
been well worth the money. 

Of the two graphic adven- 
tures reviewed this issue Sub- 
sunk and Jewels Of Babylon, 
SutsiJnk has simpler graphics 
but a far better game, whereas 
Jewels Of Babylon consists of 
excellent graphics but a very 
poor game. 

Overall then, Jewels Of 
Bsbylon is a simple 'pirate and 
treaure' type game with spec- 
tacular graphics, but tittle game, 
tf you want a graphic adventure 
then gel Subsunk. If you want a 
REAL advent ure« then get Mof- 
don's Ouest, Give Jewefs Of 
Bsbyfon a miss. 



2X COMPUTt^G OCTOBER' NOVEMBER 1985 



71 



IZ80 PROCRAMMINGI 



First steps In 
Machine Code 



Part 6. by David Nowotnik 




(n this, ihe final pan of our series 
on fnachinEf ianyuays program 
ming for beginners, the rem-jn'i 
ing Z80 macKine code instmc 
tions will be described. Thes^ 
deal wrib the trttiex regis tors, 
with ifipul and oulpul com 
mands, and wtTh iruerrupts, All 
of these items have beenl^fr un 
til now qufie deliberately- The 
ideas involved in these com 
mands are quite complex, and 
the beginners to machtne 
lariguags pfogrflinming will pro 
babjy maoage quite happily 
TA^ilhout ihern. However, for 
complgtertess, these command 
sets will be covered. At the end 
oftheanicleThRrovvillbeaiistof 
recommended books where 
thes* comptew tommafids, ami 
all the ZaO macliine code in 
structions dealt with in the 
series GBfi be foitnd. And. in 
keepingwith thegeneralstyleof 
(his series, there are somc! 
machine code programs which 
you can try for yourself- First of 
all thouiph. lei's examine the in 
dex reqisiers. 

Index Registers 

The 2B0 CPU has two 16 bit 
registers, denoted IX and lY 
which perform as index 
registers. Unlike all the other so 
catled 1 € bit registers, IX and lY 
only work in 1 6 bits, and with 
(hem you do not have the option 
of working with one half of rir- 
'pair', i.e. 8 bits, at one timi;. iX 
an IV can be hl^enect to the HI 
register pair, and many of the 
operations of IX and I Y are iden 
tical 10 KL. 

Those operations which 
work on IX and lY in the same 
way SS HL result from direct nd 
dressing- In other words, ops^rj 
tions carried out directly on IX 
and lY. For exampte, LD \X,nn 
and ADDIY.BC work exactly Ihe 
same way as their cotjnterpafts 
with HL (LD HLnn and ADD 
HUBCI. 

What is special ^bout I'X and 
|Y arises from their use in in- 
direct addressing. Remember in 
en previous part of ihis series, 
(HLI denoted the byte tn 



Table U IN 


*nd OUT 


opcodes 






IN A, (C) 


ED7a 


OUT 


to ,A 


ED79 


IN B, (O 


ED40 


OUT 


id yB 


£041 


IN C, <C) 


ED48 


OUT 


iC> ,C 


ED49 


IN Dt to 


ED50 


OUT 


(C) ,D 


ED5 1 


IN E, (C) 


EDSe 


OUT 


id ,E 


ED59 


IN H,<C) 


ED60 


OUT 


<C) ,H 


EDhl 


IN L» (C! 


ED6e 


OUT 


(C) ,L 


ED69 


IN A« (nn) 


DBnn 


OUT 


(nni , A 


D3r%n 





Fig. 1. IXBl y^erify pragraoi 














a) 


Machine cod© loader routine 
















1 REM (at 


least 135 full 


stops) 








20 LET X=16514 
















30 INPUT A* 
















40 IF A*="S" THE STOP 
















50 Ll£1 J=16*( CODE A«^2B>+ CODE A* (2 J -28 












60 IF PEEK X=27 THEN POKE X, 


J 














70 LET X=X+1 
















BO GOTO 30 














b) 


Machine code bytes 












CD 


23 


OF 37 11 00 00 CB 12 CB OA CD 


10 


7C la FB OE 


01 


06 


00 


3E 


7F 


DB FE D3 FF IF 30 49 17 17 36 


26 


10 Fl Fl BA 


D2 


7A 


7C 


62 


6t< 


CD 10 7C CB 7A 79 20 03 BE 20 


D6 


23 17 30 Fl 


FD 


34 


15 


21 


09 


40 50 CD 10 7C OO CD 6C 7C IS 


F6 


D5 IE 94 06 


lA 


10 


DB 


FE 


17 


CB 7B 7B 38 F5 10 F5 Dl 20 04 


FE 


56 30 B2 3F 


CB 


11 


3i,> 


AD 


C9 


7 A A7 2S BB CF DC £B 21 7C 40 


37 


ED 52 30 06 


lA 


B9 


2B 


02 


CF 


lA 13 2A 14 40 37 ED 52 EB DQ 














c) 


BASIC routine to load jnachine* 


code above RAMTQP 










20 LET X=16514 
















30 FOR 1=31744 TO 31876 
















40 FOH E 1 , PEEK X 
















50 LET 3<=X*l 
















60 NEXT I 
















70 NEW 
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Fig. 2. Aesembly language Listing o4 ZKSl Verify 





CALL 3875 


CD230F 




SCF 


37 




LD DE,0 


110000 




RL D 


CB12 




RRC D 


CBOA 


loop 


CALL listen 


CD107C 




OR loop 


ISFB 


1 1 St en 


LD C*l 


OEOi 




LD B,0 


0600 


1 oopl 


LD A, 127 


3E7F 




IN A, (254J 


DBFE 




OUT (255), A 


D3FF 




RftA 


IF 




JR MC to break 


304? 




RLA 


17 




RLA 


17 




JR C to read 


3B2a 




POP AF 


Fl 



loops 



CF D BA 

JP NC to endcli D27A7C 





LD H,D 


62 




LD L,E 


6B 




GALL listen 


CD107C 




BIT 7,C 


CB7A 




LD A,C 


79 




JR NZ»+3 


2003 




CP (HL) 


BE 




JR NI,-42 


20D6 




INC HL 


23 




RLA 


17 




JR NC.-15 


30F1 




INC (IV+15) 


FD3415 




LD HL, 16373 


210940 


loDp2 


LD D,& 


50 




CALL listen 


CD107C 




NOP 


00 




CALL sysvar 


CD6C7C 




JR to loop2 


iaF6 


read 


PUSH DE 


D5 


1 OOP 3 


LD E,94 


1E94 




LD B,26 


061 A 


loop4 


DEC E 


ID 




IN A, (254} 


DBFE 




RLA 


17 




eiT 7,E 


CB7B 




LD A,E 


7B 




JR C to loop3 


3BF5 




OJNZ to loop4 


10F5 




POP DE 


Dl 




JR NZ to done? 


2004 




CP 86 


FE56 




JR NC to li5ten30B2 




CCF 


3F 




RL C 


C©U 




JR NC to listen30AD 




RET 


C9 


bredk 


LD A,D 


7A 




AND A 


A7 




JR I to loDp5 


2eBe 




RST 08 


CFOC 



Indicates no program name 



Routine to receive sign*! 
from tape. 



Listen to tape 

Reflect" signal to screen 

Bit to carry 

Jump I f BREAK pressed 

Bit 6 to carry to tiheck 

if signal fOLtnd. 
Jump to routine to build 

up A byte. 
ReTiQV/e return address 

from the stack. 

Check i f done 
Transfer DE (=0) to HL 



The 'theck name' routine 
from ROM LOAD" ; not 
used by this routine. 



First byttt off tape is 
address 16393. 



Check is system variable 
Yes - continue listening. 

Set timing loop for tape 



Tape read 



Is the byte complete in 

register E"^ 
Conti nue 1 i stening. . . . 



for more bits. 
Byte complete 
If BREAK not preseed. . . 

carry on listening. 
Otherwise qive error "D 



memory whose address is tbe 
watue contained in the HL 
register pair' . This is indirect ad- 
dfesstng. |X ^nd tV c^n ^Iso be 
used tot redirect <iddres&ing, but 
tbeif use differs from that of HL. 
Irislead oi simpty having flXI or 
UYl the assernbly language 
mnemontcs for indirect address- 
ing with ihe&& regis lets are 
(IX 4 d) and IIY-^d). d' stands 
lor displacement. It is a one byte 
value in the ope rarvd (s □ hav mg a 
value between Q and 25&} 
whrch is added lo the value in IX 
or IV to obtain the effective ad- 
dfess for indirect addfosfiing. 
Ttia value of this extra facility 
rnav not be immediaielv ob- 
vious, but it ts oflen u^ed hy 
machine code programmers for 
sequentiallv accessing a block 
of bytes. 

This etctra facility offered by 
the index registers can he quite 
powerful, but is only likely lo bo 
ustifl by ihe more experienced 
machine code programmer. SO 
we' tl deal with it fn theory only . 
Tfiie similarity of iX and lY to HL 
cor^iiriuas in the same way ihe 
machine code bytes are formed. 
Take {in example like ADD 
HL.BC The machine code op- 
code for this h a single byte in- 
siructior>, 09 hex, To get the 
corresponding machine code for 
IX [ADD IX.BCS you precede the 
byte 0? with DOhex, ar>d for IV, 
the opcode is p r« coded w i thfO. 
This pattern governs the forma' 
tfon of all IX and lY opcodes: 
ptecede tlie opcode for the cor- 
fesfwnding HL insiruclion with 
DDf or IX and FD for IV. ADD (X- 
BC is OD09: ADD IV, DE is 
FD1 9; PUSH iX is DOES (PUSH 
HL is tb\ and POP lY is FOEl 
(POPHLis El (Simple" 

The formation of the indirect 
addressing instructions wJlh IX 
and lY is also simple once ybii 
know the futes: again, DD and 
FD precede the corresponding 
HL opcode, hut you must 
remember that there is ai leas I 
one operand, the displacement 
'd'. For example, DEC (HL) has 
the opcode 35 . DEC UX ^ dl has 
the opc^ode DD35, to which ihe 
value of 'd' must be added, to 
give a three byte instructior>, if d 
is to be 8 , then the three byles 
for DEC (iX + &) are DD3508 

These rules get a little more 
complicated when there is a fur- 
ther operand. For exempt. LD 
iHU,20 (hex! has the opcode 
36 andanoperand20,sothein- 
struttion is 36 20. For LO 
[IY + 081.2 the opcode is 
FD36 . Next comes the value of 
d' (OSk and finally the operand 
20. giving a four byte instruc- 
iir>n FD360820. And, just ro 
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confute you b Itiile more iiie/p.' 
— £d's assfJ. the rules are yet 
more complicated for ihe forma 
ijon of indtrect addressed ir^- 
stfuctions of thB BIT. SET, and 
RESET of IX and IV. Take SIT 6 
IHU; the opcode for this is 
CB76. BtT 6. {IX 4 081 is 
PPCBQQ?S; in other words the 
corresponding HL opcode is 
now split when translated to the 
IX or lY opcode by the value of 
'd'. 

These fiddty rules emphasise 
the usefulness of assembkrs, 
which convert aasemblv 
language mnemonics to 
machine code, tt is so easy to 
forget how The instruction is 
m^de gp, that mistaken in 
manual coding of IX and |Y m 
KlruClions are common Indt-jcod 
addressing with the Z80 CPU j$ 
not as powerful as with other 
processofs, such as (he 650? 
so if you don't want to u,- 
therr, it is usually Tciatively easy 
to jusi use the other registers in- 
stead. Ona good reasori for 
avoidi:ng the use of IX and tV is 
that ihey are used by tho BASIC 
interpreters and oporalinci 
systems of the ZX 8 1 arxi Spec 
Uutn. so altering their values 
couJd cause a crasfi on return to 
BASIC (or with SLOW mode on 
theZXBl). 

In /Out 

The IN and OUT insi rue irons 
enable the Z0O io communicate 
with the ' outside world' . So fat. 
the machine code instructions 
have only dealt with ot>i;ratiOns 
wttlOn the CPU itself, or com- 
munication f>etween tHe CPU 
and memory. For effective 
operation, the Z80 must be able 
to communicate with other 
devices; notatjly the keyboard, 
the cassette interface, and iif 
you have oneJ the prfnter. In this 
list of ex terrtal devices, the TV or 
monitor isn't always ti'tcliided. 
As we have seen Ijefore, the 
screen dis|}tay occupies a cer- 
tain area of RAM, and this is 
tramslaied to a screen image 
thfough speciali^sed hardware 
and software connections . 

The hardware of the com- 
puter assigns to these externa) 
devices an identifying number. 
and connects them lo the CPU 
through links which are termed 
'pOfts' . The IN and OUT instruc 
lions allow values {bytes I to be 
trarisf erred between ilie CPU 
and these ports. (W transfers a 
value from the port to the 280 , 
while OUT enables the opposite 
transfer to occur. 

Thereare two types of IN and 
OUT instfuciion, the simplest 
arit irj A ;n ^nd out a,(C). The 



Rffum2 COfTtinusd 






sysvair 


EX DEtHL 


EB 


Addre&s into OE 




LD HL, 16308 


217C40 


Start address tif program 
area. 




SCF 


37 


Set carry 




SBC HL,DE 


ED52 


l5 address still in 
system variables? 




JR NC to end? 


3006 


14 not, juirp 




LD A, tDE> 


lA 


Is the byte in RAM. . . 




CP C 


B9 


the same as on tape? 




JR to end? 


2802 


If so, ttien jump 




RST OB 


CFlfi 


otherMise qenerate the 
error nie^^age "R" 


end? 


INC DE 


13 


Newt address 




LD Ht, 16404 


2A1440 


HL set to end of ' 




SCF 


37 






SBC HL.DE 


ED52 


Has end been reached? 




EX DE,HL 


EB 






RET NC 


DO 


If rtot , carry on 




RST oe 


CFIE 


if yes, give 0' 
end n^essage. 



Fig-3. 


Bpectrunv Byt 


e Scroll routine - BASIC loader 




10 CLEAR 


29999 




20 LET H= 


'30000 




30 READ a*; IF af="s" THEN STOP | 




40 FOR 1^ 


=1 TO LEW a* STEP 2 




50 LET y=0 | 




60 FOR j= 


=0 TO 1 




70 LET r= 


: CODE (a*Ci+jl ) 




80 LET s= 


■r-4B-(r>57M7 




90 1 


.ET y = 


=y+16*S»U*0) +S»( j^l > 




100 


NEXT 


J 




no 


POKE 


K,y: LET H-K+1 




120 


NEXT 


i: GOTO 30 




200 


DATA 


•■ 2 1 FF 570 1 C000C50 J E 1 FF097£5 4 ' ' 




210 


DATA 


"5D23011F0OEDBO2B7701EOFFO9C1" 




220 


DATA 


'■0EI7BB120E60 1100011 00592 10158" 




230 


DATA 


" lACSOl 1F00ED802B77132S23C10B" 




240 


DATA 


*'7aBl20EEC9" 




250 


DATA 


" 2 1 00400 1 COtiOCSO I 1 F00097E 54 " 




260 


DATA 


"5D2B0i JF00EDeB23ZZ0 1 200009 " 




270 


DATA 


•'C10B78B120E601 1800 1 lhK5A2lFE" 




280 


DATA 


"5A1 AC501 1F00EDBB2 ■.// 1 b2B2BCl " 




290 


DATA 


"0B7eB12OEEC9" 




300 


DATA 


■'«*■ 



brackets around X', if you 
recall, suggest indirect ackfress 
ing. In ihiscaseit means that the 
register 'C holds the identifying 
value of the port. So, IN A.lCJ. 
with 'C hokting a value of 2B4 
woukf instruct the transfer of a 
•value from port number 254. 
and place it in regis tef A". 
Similariy, OUT (CI, A sends the 
value in A to port 2S4. Similar 
instructions are available for all 
the registers, and iheir opcodes 
are listed in table 1 They aie ail 
Uvohvit^i rtprodes. preceded by 



eo. 

Ateo two bytes in length are 
the outer IN and OUT instruc 
tions, btJt in ihe$e cases the op 
code is only one byte. These 
laite the form IN A.tn) and OUT 
fnj.A. Here, transfer of data is 
only possible to and from the 'A' 
register. The port is identi^ficd by 
the operand which follows the 
$ir>§lo byte opcode; P8 for IN 
and 03 for out. Hence the in- 
struction DBFE collects a Value 
from port 254 . and places (t in 
re<3fster 'A' Port 254 is ihe 



cassette interface on both the 
ZX81 and Spectrum. You could 
write your ow n LOAD and SAVE 
routhnes in machine code know- 
ing thai fact; but, if youdid want 
to use these routines in machine 
code, it is far easier to use the 
routines already <»v3Hable in 
ROM for performing tfiese func- 
tions, 

Orve routine the ZX81 does 
lack is the VERIFY facility, which 
checks that a program on tape 
matches Ihp program in the 
machine [to ensure proper SA- 
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Fig. 4. Assembly language listing of the Spectrum byte 
scroll routine. 



Last screen address, 
number of lines 
Save this value 
Calculate the ^first 

address o-f the line 
Jave byte in 'A* 
Put address into DE 

lvtfr>:t address 
32 columns -1 
acrol 1 1 e-f t 
Set tt3 column 32 
wrap-around 
Set HL to start 

ot the ne>;t line. 
Recover the line 

counter . 
Decrement counter 
Check 1 t zero 

Continue if not zero 
24 Attribute lines 
First attribute address 
Second attribute address 
Store attribute 
Store line counter 

Scroll left 

Set HL to last byte 

wrap-around 

Set HL and DE to 
the ne3<t line. 
Recover line counter 
Decrement counter 
Ct^eck if zero 

So back if not zero 
Else return to BASIC, 



<LeftJ 


LD HL, 22527 


21FF57 




LD BCtl92 


OICOOO 


loop 


PUSH BC 


C5 




LD BC,-3J 


OIEIFF 




ADD HL.BC 


09 




LD A» (HL> 


7E 




LD D,H 


54 




LD E,L 


SD 




INC HL 


23 




LD BC,31 


OllFOC' 




LDlft 


EDBO 




DEC HL 


2B 




LD 1HL),A 


77 




LD &C,-32 


OlEOFF 




ADD HL,BC 


09 




POP BC 


CI 




DEC BC 


OB 




LD fl,B 


78 




OR C 


Bl 




JR NZ to loop 


:-oE& 




LD BC,24 


011800 




LD DE,2252B 


110058 




LD HL, 22529 


210156 


loop2 


LD A, tDE) 


iA 




PUSH BC 


cs 




LD BC,31 


dllFOO 




LDIR 


EDBO 




DEC HL 


2B 




LD CHL),A 


77 




INC DE 


13 




INC HL 


23 




INC HL 


23 




POP BC 


CI 




DEC BC 


DB 




LD A,a 


7B 




OR C 


Bl 




JR NZ to lDOp2 


20Ee 




RET 


C9 



The scroll right routine is very similar to the scroll left 
program, so it will not be repeated here. 



VEifig of program (, This foutJne 
IS given as one of ih^ exanipbs. 
in ttif zxa 1 section. It uses th« 
IN AJ2S4 1 command to read a 
byte fro!T» tape, You'll also 
notice a command OUT (2B&),A 
- this causes Itie wigglv lines 
you sue on the screen when 
bading by 'refecting' the byte 
vatue read from tape (in A) on 
to the screen, whtch, in this 
case, has been configured as 
port 255, 

There are block IN and block 
OUT instructions, which are 
equivalent to LDI^ anfi LDDR 
with I Chad, but these ate rarely 
used. 

Finally, let's take a look a\ m 



terrupls. 

Interrupts 

Interrupts are 3 special form of 
communication for the CPU, 
Whc nev e r y ou a r^r w orki ng w it h 
the computer, it seems that the 
CPU seems to progress through 
machine cixie {eittier y^urs. or 
that in ROM when you are work- 
ing in BASIC) conlmually- 
However, the CPU is often being 
interrupted. An interrupt is caus- 
ed by a device connected to the 
CPU which demands priority 
Over the curreni work of the 
CPU Let's first takea look at the 
various types of interrupt, then 



ill some examples to see the 
purpose of interrupts. 

Although there are other 
types of interrupt availably to 
the Z80 CPU, the imporiaJit 
ones for the 2X81 and Spec- 
trum and the non-maskable in- 
terrupt iNMl! and maskable in 
lerrupt. As their names sucjgesi . 
you cannot prevent an NMI, but 
you can stop a maskable inter- 
rupt. 

In all forms of interrupt, a 
signal is sent to the CPU via an 
interrupt line, by a device re- 
questing service, A good exam- 
ple of an NMI is the screen 
refresh on the 2X81. To keep 
down the cost of the 2XB1 , it 



W3S designed with the screen 
refresh routines m ROM, The 
screen refresh causes Ihe TVim 
age to be updated every 1 ;50tti 
of a second. Every 1 .SOth of a 
second, an NMI is f^enerated {by 
an internal clock! which tells the 
CPU 10 St op whatever it is doing, 
Whh an NML the current value 
of the program counter (PCf is 
stored (so Ihal the current pto 
gram can continue after the in- 
terrupt L and the value of 66 hex 
placed in the PC. An NMI 
roLitinpfs Start at this address. In 
thif ZX& 1 , this is the start of the 
screen refresh routine. Or>e of 
tKe first actions of this routine is 
to check whether SLOW or 
FAST mode is set. If FAST is sf 1. 
the NMI (s lermmaled; if SLOW 
is set, then the screen is refresh- 
ed. As the ZX81 worlts four 
times faster in FAST than in 
SLOW mcKte, vou can see how 
long and complex it is to renew 
thtd screen image. The NMI 
roLit^n&ori the Spectrum does lit- 
tle, apart from reletting the 
machiiify(RST0OJ, 

NMis are 0I little use 10 the 
progrdmrner, ^rs they cannot be 
controlled, This is not the case 
w ith maskalJle interrupts. These 
internjpts Can he masked by the 
programmer with the machine 
cofje instruction Dl (Oisatab In 
terrupt! and permitted with E( 
(Enable Interrupt). There are 
three types of maskable inter 
f upt denoted by rnode . 1 , or 
2 . These are set by the machine 
code mstruclions IM 0, [M t, 
9n(i IM 2 . So. whenever a 
maskabte interrupt signal is 
received by tfie CPU, it is only 
accepted if the interrupt is not 
masked, and then the ap 
propriate interrupt motJe 
enacted, depeiKfing or"* which 
mode ts set by the programmer 
(or by ROM, when in SASlCt. 

Mode has a quite specialist 
use. It requires that the device 
rcque sling the interrupt places, 
on the data bus. the machine 
code bytes to tH? interrupted by 
the CPU, For example, a ROM or 
EPROM overlaying the main 
ROM could be brought into use 
by this interrupt. 

Mode 1 saves the PC con- 
tents on the stack, and places 
the value 3S hen in the PC The 
address is the start of a ROM 
routine, which on both the 
2X8 1 and Spectrum causes the 
ktyttoard to be read. In normal 
operation, these computers 
have interrupt enabled, and 
mode 1 set, which allows the 
keyboard to be scanned for a 
keypress every 1 60 th of a se- 
cond. Sometimes, however, it is 
not convenient for this continual 
scanning to take place. The 
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LOAD arid SAVE routines are 
one example At certain Tim«s in 
the LOAD and SAVE sequence. 
ii is vitally important that the 
listening or output routines ate 
not interrupted. Ourinfl this 
period, interrupts are disdt>ied. 
During noncrltical periods in the 
LOAD or SAVE routine, inter 
rupts are enabled, to atlouv the 
ktjvboa'd to be scanned do 
check for the passing of 
8R£AK^, 

Mode t is a fixed routine. 
While It is useful for the pro 
grammar to know what ii does, 
he can do little with it apart from 
turning the keyboard scan 
routine on or off, 

Mode 2 provides a lot more 
flexibilitV' It makes use Of 
another registsT, the I (or irtter- 
rupti register, When a mode 2 
interrupt is encountered, the PC 
contents are stored as with the 
Other inlerrupis, ar^d PC is filled 
with two values. One is supplied 
by the device calling the inier- 
fupi, the other is in the f register. 
Together they form a 1 6 -bit ad- 
dress, which points to another 
two byte value held in memory 
It is this second address which is 
placed In PC, This 'vectored' 
system allows t he user to (define 
where the interrupt handling 
routine is, so allowing [ he user to 
write his/her own interrupt 
routine, and have. If desired, a 
table tf address vectors. The 
programmer can $et thevglueof 
the interfup! register with the 
command LO I, A, This interrupt 
is something for the experienced 
programmer, hut is still rather 
useful , 

Some Good Books 

O-K, That's all the theory 
coveted! If the series has given 
you an appetite for machine 
code, then you may well want to 
lake your studies further An ex 
cellent 'bible' for Z80 machine 
code programmers is the hook 
by Rod nay Zaks, Programming 
the Z30' This covers all the 
theory of Z80 programming in 
great detail, and is an eKceJieni 
reference text. If you want 
something a little bit nmore 
machine specific, then Toni 
Baker's book 'Mastering 
Machine Code on your ZXBV 
and '40 Best Machine Code 
Routines for the ZX Spectrum' 
by John Hardman ar>cf Andrew 
Hewson can both be recom- 
mended. And, of course, ZX 
Computing frequently carries 
some compSex machine code ar- 
ticles to get your teeth into! 

To finish off, here ace two 
machine specific examples 
which Incorporate many of the 



principles covered in the serles. 
For the 2X8 T there is a VERIFY 
routine: lor the Spectrum a 
left ^ighi byte SCROLL which in- 
duttes screen display artd ai 
tributes, anda 'wrap around' ef- 
fect, 

ZXS1 VERIFY' 

Routine 

VERIFY is a command which 
was excluded from thp ZX8i 
due to the tack of space in the 
ROMi, yef it is one for which 
users have a great need, 
LQADIng and SAVEtng tend lo 
be unreliable on the ZX8 1 , and 
tfwre is no convenient way of 
checking that a program is sue 
cessfully saved before pulling 
the plug, and tosing the lotl 
However, the follow ing piece o1 
machine code performs the 
verify operatiion. Having saved a 
program to tape, the verily 
routine will check that the 
routine on tape is a true record of 
the program In ROM. 

This verify routine, to l>e 
honest, is based almost erviirely 
on the LOAD routine in the 
ZX81 s ROM. The Only Change 
is St the vital poin t w hen a by te is 
read Off tape. Instead of putting 
that byte into the apprgpriaie 
place in RAM, it is compared 
with the current byte at that ad 
dress. If there is a match, then 
the routine continues to check 
the next and subsequent bytes. 
ff there is a mis-match, then the 
routine exits with an error 
message (RyO). if the verifica 
lion was successful, with no 
mis-matches, then the 0^ 
message will he returned at the 
end of the routine. 

The machine code loading 
routine is shown in fig, 1 , For 
convenience the routine Is hetd 
in a REM statement (135 
characters long), so thai it can 
be saved onto tape. So. first 
type in the long REM line iline 
1 } and the loading routine fig . 1 
(a), then type in the hex digits, 
one at a time, reading from left 
to right, givers in fig, 1 (hi. Then 
delete all lines except line 10, 
and type in the lines given in fig, 
1 (c). These wilt transfer the 
machine code to ahove RAM- 
TOP when required, Finally, 
save the REM line and loading 
routine onto tape. 

To use the verify routine, it 
must be loaded into your 16 K 
ZX81 prior to any other pro- 
gram This is the sequence of ac- 
tions First, lower RAMTOP with 
the two direct commands; 

POKE16388.123 
POKE 16389,255 




'W» '/¥ in tfOviJf. TA* ZX3 } s Cfsshid agahf 



This isolates just enough space 
at the top of RAM for the verify 
routine. Now, lower the stack, 
by using MEW as a direct com- 
mand, LOAOarvd RUM the verify 
program; this installs thr; 
machine code above RAMTOP, 
Finally, MEW the machine code 
loader, and start typing in your 
pfogam 

After you have SAVEd youf 
SASIC pfOgria.f"n ontiv t.ipv, anri 
you want to verify your fot'or 
ding, rewind the tafie lothi? sUif i 
of [he program m taptv tv|K? in 
the direct command 

RAN0USR31744 

Press pJay on your tape 
recorder, and MEWLINE on the 
computer. The screen will ap- 
pear as if the program were be 
ing loaded There is no check of 
the name of the program on 
tape, so be sure to pfay tiack the 
right program jif you have more 
than one on the same tape}- If 
you saved the program with 
variables, then CLEARed them 
before verifying, or changed the 
variables in any way, then you 
may get a verify error. Other- 
wise, if all is weli, you'H get an 
fl message to tell you that the 
program has been verified. 

The assembly language 
listing of the verify routine ap- 
pears in fig, 2. 



Spectrum Scrolling 
Routines 

The final Spectrum example in 
this series is One for special ef- 
fects. It allows full screen scroll- 
ing, left or right, moving at- 
tributes as well, and incor- 
porates wrap-around. This ef- 
fect means that characters 
which fall off the edge of the 
screen re appear on the other 



side. If you don* t want the wrap- 
around effect, you can replace 
the bytes urwierlined in the hex 
dump of fig, 3. with zeros (00). 

So, first type in the hex loader 
in fig, 3,, then RUN it to install 
the bytes. The code is fully re- 
locatable (i,e it doesn't matter 
where in RAM you store it. ii 
sliould always work}, so on a 
48K machine, you could load it 
higher in RAfWl, so that not so 
much memory is wasted. 

Once you run the program, 
the machine code is placed 
above RAMTOP, and you can 
NEW the loader. The direct qom- 
mand: 

RAWDOM}SEUSR30D00 

will cause the whole screen 
display to move one byte to the 
left, while: 

RANDOMISE USR 30060 

causes the display to move to 
the right, if you want to incor- 
porate these routines in a BASIC 
program, then one suggestion is 
to have the display move when 
the appropriate 'arrow' key is 
pressed; for example: 

ZOO (F INKEY$ - '5' THEM 
RANDOMISE USR 30000 
210 IF INKEY$ -■ 8 " THEN 
RANDOMISE USR 3 OOGO 

The assembly language listing 
for t hose routines appears in fig . 
4, 

Well — that's it! I hope you 
have enpyed reading the series 
as mucfi as I've enjoyed writing 
it. You Should find machine code 
much simpler than you ever ex- 
pected- Try writing your own 
routines, and carry on working 
out how routines written by 
others do work - there will 
always be routines in ZX Com- 
puting for you to try. Good luck! 
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H'laWH^WW^ 



You cannot be serious!! 




About software, thai is! Or at least you can't until 
you've made an intelligent decision obout 

hardware. 

Computers? Printers? Disc drives? Joysticks? 

Peripherals? Extra RAM? 



I mean, there's a serious danger of going crojcy just 
trying to understand the choices. Let alon« coming 

to an intelligent decision. 



Micro Choice is your answer. Every quarter it 

collects a range of hardware reports so that you can 

make your own choice ot micro or add-ons. 

Then you can forget about being too serious and 
start having fun. Easy when you think about it, isn't it? 



l^LLCLia 

ORULCLi 









^ Tortoise wise :^ 

Even more lines from a Parent Who Gets 
Left Behind — By David Stewart 




The game's up ^ ih*; cat's Out 

of thi bag the baiioon has 

gone up. My IwO sons now 
know that their lather and ihe 
author nl this little column in ZX 
Computing every issue are one 
and \he same person. It's hard 
enough to keep a secret in our 
hoose, so I should i\Av6 knowr\ 
tjettef I Suppose They just never 
guessed that it was me and well. 
I had my reasons for not telling 
them. ! just has noway of guess- 
ing that their reaction would be 
so eslreme. 

'Looh upon it as a kind of 
complirrent/ I reasoned- "You 
come out of it quite well.' 

'Tortoises and Hares,' they 
spluttered in such a way that 
somehow it sounded slightly 



unpleasant. 'You've feally done 
it this time 0>3d.' 

I heard therri storm up to their 
rooms and then listerwd to the 
odd verl^al explosion that shook 
the w indows every few minutes 
for the next half hour, whilft I im- 
agine they reread t>3Ck copies of 
the magazine in a new light. 
Even their footsteps when they 
came back down again were 
angry. 

You have taken advantage 
of uSh' the eldest announced. 
'We demand compensation.* 

'And another Spectrum for 
US/ his bj-othet adds. Than as 
an afterthought, 'make that 
Two-' 

( try to explain to (he stony 
faces and the folded arms that I 
do not share their point of view. 



That if they could just calm 
down they miight see ii all my 
way, But »t was a waste of ttme 
because for children and Hares 
alike there Is nothing quite so 
painful as injured dignity. And 
they believed that by not being 
consulted in the first place they 
had been betrayed. 

They didn't speak to me for 
several cfays- but each time I 
went iritowork on the computer 
the strain of knowingwhiat I was 
doing or if I was writing about 
Ihem became too much. In the 
end we sorted things out and the 
wallet didn't take much of a 
pounding. They agreed. We 
were just like the Tortoise and 
the Hare. I didn't tell them then, 
but of course they will soon find 
out, that I counted that as a vie- 



IL,;., i j^; li^.se Wise . - . 

But. it did set rrte to wonder- 
ing again. Surely I'm not the only 
one? There must be other 
parents who, like the TortOfsa. 
get left behind by iheir kids. 
Others, who like myself find 
their micros harder to master 
than their children do, who take 
hours to iearn what their 
chiidrer^ only $eem to need 
minutes to urKJerstand, and for 
whom fi is one Jof^ race (usi W 
keep' in touch with a world our 
c*iikJren are quite at home in. 
Computers 

So maybe il is time that we 
Slower Ones got in touch- If you 
have had the kind Of experience 
I've related in this column over 
the montha why not drop me a 
line? The more humorous the 
better, The one thing that keeps 
me going, Tortoise Wise, is see- 
ing the funny side (though I'm 
not sure that that is true of the 
Hares). So, put pen to paper all 
you Tortoises out there and let's 
be hearing from you 
Tortoise Wise. 

(Wefl iVs over W you ZX 
fead6r&^ address fetters to David 
Stuart, TortQfsewise, and send 
them to ouf ususi atfdr^ss — 
EtfJ 



IX COWPUTINGOCTOBEB/NOVEMBER 19aS 



77 



T 



ISPECTRUM ADVENTURI 




..". 






•.:**: 



• _ a 1 











David Knight may not have shining 

armour, but the quest he sets from the 

safety of Didcot would challenge King 

Arthur's best! 



In ihis adventure, which runs on 
a 4BK ZX Spectrum, you play 
the part of Ferdo, a scientist 
researching in:o atorriic energy , 

The year is 2066, and a new 
civilisation has been discovered 
below the surface of the pfanet 
Piuto, The small community ap 
pears to be devoid of life. The 
Mekon, most war^ted criminal 
on Eartti, is known to have 
transported to the underground 
village in his deluxe spaceship. 
You and your fellow Earthman, 
Bill, have gone to the planet to 
trap him. You must find and pilot 
home the Mekon's ship, leaving 
him stranded on th& planet. 
Other beings known to have 
transported in thetr ships to 
Pluto ar&; Gasher, an android 
from planet Mars; Pharto,a Nox 
ian; Hko, a subterranean from 
Mercury (he is used to being 
underground), and finaify, 
Torortto, a Koriaxian from Kor- 
sak. 

Bill, Phano and Toronto, be- 
ing friends of yours, will collect 
iriformaiion to help you- The 
Mekcin, Gci.'ilifir and Hku, 
however, are very likely to at 
tack on sight. You can only con- 
troltheMekon'sship, the others 
being beyond your comprehen- 
sion. Unfortunately, you cannot 
yourself take s ship with you. 
You use the matter-lransportef 
which you developed. It cannot 
get you back! 

Entering the 
Program 

First, typa In program 2 . Save it 
at the beginning of a tape with: 
SAVE 'Pluto Load" LINE 10, 
NExt, type in program 3, Save 
this after the other program, 
with: SAVE "Pluto" LINE 1. 
Now, type in program 1 , run it, 
and SAVE the data from it after 
Program 3 with: SAVE "Data" 



DATA a I ) 
DATA o{ } 
DATA c( ) 

DATA c$: 



SAVE 
SAVE 
SAVE 
SAVE 



"Data 1" 
"Data 2" 
"Data 3" 
"Data 4" 
5" DATA 
6" DATA 



dSf ;: SAVE "Data 

h$( I; SAVE "Data 

0$ n. Now , if all of tine data and 

program is correct, you can 

LOAD it from tape by typing 

LOAD " " or LOAD "Pluto 



Load" and playing the tape from 
the beginnirtg, Instructions and 



vocabutary are given in ihe pro- 
gram. 



Variables 




Atrays 






a 




contains th{> data for the map. 







contains the data for the otsjects- 


c 




contains data for the characters. 


cS 




contains names of objects and charactefs. 


d$ 




contains 53 descriptions of positions. 


oS 




contains object descriptions. 


hi 




contains character descriptions. 


Strings 






5$ 




risme for Saving and Loading, 


li 




the string the user types in. 


Variables 






SrSn , gash 


eri , torontol , phartol , mekoni , ilkol | 






VariabSes used by the computer to check 






whether a character is in the same place as 






Ferdo, ' 


Ferdo, bill. 


gashe 


r, tOTomo, pharto, mekon, ilko 
Variables which point to Subroutines, 


K 




multipurpose variable 


P.q 




coords of ch(ifaciers (consisteniV change] 


VV 




a ch&ck for whether there are any objects 


k 




$ number tor di:f(erent objects 


r,f1 




random numbers for fight seQyeri^^e 



Pmgram 1 

10 DIt4 ate,£5,5} 
2« DIM o(7,5l 
30 DIM c (:^,7) 
40 DIM c»(2,7,7» 
50 DIH d«(?3,&4) 
60 DIM h«C6^Xl} 
70 DIM D«t7,32) 

30 FOR a-1 TO is: FOR b-1 TO S 
: FOR C"l TO 5J READ atb^ApO: N 
EXT c: NEXT b: next a 

90 FOR «-l TO 7; FOR b-1 TO S: 



READ otAibl 
100 NEXT b: 
110 FOR «'l 
READ c<A,b} 
120 FOR a-1 



NEXT A 

TO 71 FOR b-1 TO 7: 

NEXT b: NEXT ■ 
TO 2: FOR b-1 TO 7; 
READ c«ta,b): NEXT b: NEXT m. 
130 FOR a-1 TO S3; READ dXa): 
NEXT a 

140 FOR a-1 TO &: READ h«{a] : N 
EXT a 

150 FOR a-1 TO 7: READ o«(al: N 
EXT a 



IB 
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1000 REM B 

1010 BATA 1 ,0V 1, 1 ^0f 1^0,0,0, 1 fZ, 

0,0, 1,0, 3, 0,1,1 pi, 4, 0,0, 1, 1^S,0, 

^il^l^*^♦^l^(Ct,l|7,0,l,0,0, 1, 1»1» 

0.0,8.0, 1,0,0,7,0,1,0.0,9,1,1,0, 

0, 7,0, 1,0,0, 10, 1,0,0,0,?,0, 1,1,0 

,7,1,1,0,1.11,1,1,1,0,12,1,1,0,1 

,7,1,0, lt0| 13,1, 1,1,1,7,1,0, Iflf 

7.0,0,1,1,7,1,0,1,1,7,1,0,0,1 

1020 DATA 14,1,1,1,0,13,1,1,1,1, 

16,0,1,1,1,17,1,1,1,1,16,1.1,1.1 

,14,0,1,1,1,19,0,1,1,1,20,0,1,0, 

1,21,1,1,1,0,22,1,1,1,1,23,1,1,1 

,1,24,1,1.1.1,25,1,1,1.1,26,0,0, 

0,0,27,1,1.1,1,28,1,1,0,1,29,1,0 

,1»0,29.1,0, 1,1,30,1,0,1,1,31,1, 

1,1,1,31,1,1,1,1 

1030 DATA 32,1,1,1,1,29,1,1,1,1, 

29, 1,1,0, 1,33,0, 1,1, 0,33.0, 1,1,1 

,33,0,1,1,1,34,1,1,0,0,31,1.1,1, 

0,35, 1. 1 ,1, 1 

1040 DATA 36,1.1,1,1,36,1,1,0,1, 

31.1,1, 1.0,31.1, I, 1,1,31.1,0,1,1 

,31,1,1,0,1,25,1,1,1,0,37,1,1,1, 

1,36,1,1,0,1,36,1, 1,0,0,31,1, 1,0 

f 1 3b ,1,0,0,0. 37 ,0, 1 , 1,0, 33 .1,1, 

0,1,31,1,1, 1,0,40,1,1,1,1,36,1, 1 

t 1 1- 1 I 36 , 1, 1,0.1 

1050 OATA 31,1,1,0,0,38,0,0,1,0, 

41,1,1,1,1,33,1,1,0,1,31,1,1,1,0 

,31,1,1,1,1,42,1,0,1,1,43,1,0,0, 

1,31,1,1,0,0,41,0,1,1,0,41,1,1,1 

,1.33,1,1,0,1 

1060 DATA 25,1,1,1,0,31,1,1,0,1, 

44,0,1,1,0,44,0,0,0,1,16,1,0,1,0 

,45,1,1,1,1,41,1,1,1,1,33,1,1,0, 

1,46,1,1, 1,0,31,1,1,1,1,44,1,1,1' 

, 1 ,47,0. 0,0, 1 

1070 DATA 27,0,1,1,0,41,1,1,1,1, 

37,1,1,1,1,33,1,1,0,1,20,1,1,1,0 

,43,1,1,0,1,44,1,0,1,0,44,0,0,0, 

1.29,1,1,1,0,16,1,1,1,1 

1080 DATA 20,1,1,1,1,33,1,1,0,1, 

25,1,1,1,0,16,1,1,1,1,49,0,1,1,1 

,16,0,1,0,1,50,1,0, 1,0,51,1,0,1, 

1 ,51, 1 ,0, 1, 1,52,1,0,0, 1,53,1,0, 1 

,B 

1090 DATA 12,1,0,1,1,12,1,0,1,1, 

20,1,0,0,1 

2000 REM O 

2010 DATA 1,1,2,1,10,2,2,2,8,15, 

0,6,6,11,4,13,7,7,8,1,1 

3000 REM C 

3010 DATA 1,1,10,15,4,9,1,2,1,8, 

10,1.5,1,3,2,14,4,5,*15,-1,4,3.5, 

9,B, 12, 1,5,4, 10, 17,6,9,1,6,5,7,1 



6,7,1,-1.7,6,9.3,3,1,-1 

4000 REM C* 

4010 DATA 'Ring' , *K»y», "Scrol 1 ■, 

■Boat ■ , -Torch' , •Pntlon" , -SNord-, 

■F»rdo» , "Bl 11', 'Q»«h»r", "Torontti 

■, "Phmrto" , "M»kon- , •Ilko" 

5000 REM d« 

5010 DATA "You ar» In thff ruins. 

" + CHR4 13-«-'AIl around you, build 

lng«*+CHR« IS+'col lapse" 

5013 DATA "VOU are in the dining 

raam, '+CHR* IS-t-'Yau s» llko'G 
rocket. ''+CHR« 134"lt Itt enpty. " 
5020 DATA "You'r* In th» hall."+ 
CHR« 13+-A dnor la to ih« Bouth. 
"4CHR* 13+-There is a t:abl».* 
5025 DATA 'You ar« an a atalrcas 
e.'+CHR* 13+'ThBT» ara Mall» to 
th» north andaauth. ■ 
5030 DATA "You ara in a corridor 
- ■ +CHR* 13+"0pon doora ara to th 
e East and"+CHR« 13*'South.' 
5035 DATA -You are In tha King"* 

bedrODi*. ■+CHR» 13+'The Makon'a 
ship Is har«. " 

5040 DATA -You'r© In tha castle 
garda-n*. '+CHR* 13+"Ther« ara naa 
t hadg«9"+^CHR« 13+ "•vcrynhere. ^ 
504S DATA "You* ra in a grassy cl 
•arlng"+CHR« l3+*Thara «ra high 
Nails surround i ngyou. ' 
5050 DATA "You ar« at the Cast!* 

Door.'+CHR» 13**Ther» la a gold 

lock on th»"+CHR« J3*'daor." 
5055 DATA 'You are» In a bathraon 
.■+CHR* 13+*Therc is a corridor 
to the North" 

5060 DATA "You are in the gateho 
use. "-i^CHR* 13+'DDarB to the West 

and South. " 
5065 DATA 'You are 1 fi a clearing 

with a-+CHR« l3+'pond* 
5070 DATA "You are on the caetl* 

drive, "+CHR* 13+"The entrance 1 
B to the North. " 

5075 ITATA 'You are on a pile o4 
rubble. -4^CHR« 13+ "This place stl 
nk»! ' 
3080 DATA 'You are in a clearing 

Hlth B-+CHR* 13+-tent. It la em 
ptyt- 
5035 DATA 'You have arrived at a 

r 1 earing' + CHR0 13+'Hith a tree 
in It. ' 
5090 DATA "You are at the castle 

gate.'+CHR» 13+'Td the Korth Is 

the castle. " 
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?09!S DATA 'You ar* at a statue." 
+CHR» 13*"It is o* th* kln^. ' 
Si00 OATA "You find m. cauldron h 
•re.-*CHR* I34"lt iB 0+ no u»e t 

you. ■ 

3103 DATA *You ar* in a clearing 

■ 

B110 DATA "You ar» In a clearing 
.'+CHR« 13+ -You s»e Bill's rock« 
t.-+CHR» 13+" It !• •mpty," 
5113 DATA "You mrm In a civartng 

Mlth a"+CHR« 13+"#iU*d up pand 

In It.- 
91Z0 DATA "You ar« an a 9rasBy h 
111, ■ 

5125 DATA "You 4r» at a T-juncti 
on In a'+CHR» 13+"path." 
3130 DATA "This clearing contain 
■ a Iar9»>+CHR« 13-i>"pl 1 lar. li h 
aids up th* sky*" 

3133 DATA "Fool ! ! ? You have Halk 
•d into »-*CHR* 13+-DEATH-TRAP! ! 

1 • 

3140 DATA -In this claarlnst ths 
ra Is a"+CHR« 13+'b»nt tras." 

5149 DATA "You are In a clearing 
Httht a'+CHR« 134"ruln»d Kouee i 

n it." 

5150 DATA "You ars In a stinking 
SNanp. - 

3155 DATA "You ar« In a ditch, d 

ug Into theground." 

5160 DATA 'You are on a path. " 

5165 DATA -In this claarlng thcr- 

fr is a dfradtree. * 

5170 DATA "You mrm walking along 

on a riv^rbank.' 
3175 DATA "You ars on a bridge p 
crosslng'+CHR* 13*"the river,- 
3180 DATA "In this clearing ther 
e Is a treatrunk. " 
SiB5 DATA "You are Halking by a 
dark, ol ly lake. - 

5190 DATA "In this clearing ther 
e 1* a hut . " v' 

5 195 DATA "You are In an enclasp 
d field. * + CHR« 13<t^*Th»re is a ccx 
w here* ■ 

5200 DATA "You are In a picnic p 
lace. -+CHR* 13+-There are tables 

and benches- ■ 
5205 DATA "You are In A clearing 
.-+CHR* 134"ydu see Pharto's roc 
ket. It is*4CMR« 13*-enpty.- 
5210 DATA *You are In a MDDd."+C 
HR* 13+-Path* are everywhere* " 
5213 DATA -You «re at a high alt 



ar.*+CHR» 13 + "Ther« is A teiwple 

to the East- ' 

3220 DATA "You are at an tenple. 

"+CHW* 13**There Is ah altar to 

tht» Uefit. ■ 

5225 DATA "You are in a garden s 

urroundlng a snail house." 

5230 DATA "You mr^ in a woody cl 

ear 1 ng. "+CHR* 13+'There are tree 

5 everywhere. " 

5235 DATA "You're in a clearing 

with 2"+CHR« i3+"treefl. There's 

a river to ths"+CHR« 13+ -West.* 

5240 DATA "You are In a sinall ho 

USS. *+CHR4 13+"You see Toronto's 

shlp."+CHR« 13+" It Is enpty.- 
5245 DATA "You are In a clearing 

with threetrees In it." 
5250 DATA 'You are In a clearing 

Hlth a"+CHR« 13+-hollaw log in 
it . • 

5233 DATA "You are In an open pa 
sture. " 

5260 DATA "You are in S -farmyard 
• No anlmalor bird stirs.* 
5265 DATA "You are at a farinhous 
e. It l9"+CHR* 13+" locked and ba 
rred. * 

5270 DATA "In this clearing, the 
re 1S-+CHR* 13+"Gasher's rocket. 

m 

6000 REM h« 

6010 DATA -huiiian- , -android', -Kor 

zaxian", "NoNian" , "Treen- , -Subter 

anean" 

7000 REM 0* 

7010 DATA "A ring for a King", "A 

gold key for a gold lock", "The 
map of the castle" ^ "This boat ha 
9 a, large hole In it", "To light 
the way* , "Recovery pot Ion" , "Eactr 
emely rusty" 

I I.* 4. 




3 PRIMT '©top The Tape •*!!!" I 
PAUSE 01 CLS 
10 FOR A**21 TO 1 STEP -ll FOR 
c-1 TO 10t NEXT c: PRINT AT 0,0} 
" The Pluto Adventurs. "(A TO » 
20 NEXT m 

30 FOR a=21 TO 1 STEP -11 FOR 
c-1 TO I0r NEXT cl PRINT AT 2>a- 



m 
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i|" By David P«t*r Knlsht*'(a TO 
) t NEXT a 
40 PRINT AT 0jlf OVER ti' 



S0 PRINT AT 2,1 1 OVER 1 1 "_ 



60 PRINT AT 7,01 'Do yau Hant i 
ns^truct lone?" : fAUSE 

70 IF INKEY«='n" THEN GO TO 9 
990 

80 IF INKEY*<>"y" THEN GO TO 
60 

90 CLS I PRINT AT 0,4r"PlUtO A 
dv*ntur*"|AT 0|4r OVER II* , 



100 PRINT AT 3f0|' Th» y«ar 1 
a 2066 f a stt 1 1 •iii»rtt ha 

s b99n 4 1«cnver»cl below th« sur 
fac». Th* H«kDii is known to have 

p«rsDnally vlaltedthft ■•ttlAtien 
t In hie pcrsanal craft. His. cr 
aft itt th» latest In spacesh^tp 
design. You as th* scientist fro 
B Earth, cannot pilot any spa 
ceshfps, except theMekan'e deliix 
e ship. Your mission Is to 

transport to Plutoand ron^ bark 

in the Mekon's ship, leaving 

the hekon, stranded In t 

he p 1 anet . * 

110 PRINT *• In the adventure 
, there are other characters wh 
ich are either friendly or 
unfriendly toyou. If you attack 
someone, he Nitl become unfrlen 
dly. If he isfrlendly, he Mill g 
Ive you a rlue. An unfriendly 

person Hill attack you on sl^ht 

m 

120 PAUSE 0; CLS : PRINT AT 0,0 
J "Vocabulary" I AT 0,01 OVER 1|" 



NORTH, SOUTH, EAST 




130 PRINT 

rtd WEST.* 

140 PRINT ' 
rlnt up the 
ocabulary , ■ 

150 PRINT ■ 
ake or drop 
n obj ect * " 

160 PRINT 
ult prograSk " 

170 PRINT '"LOAD, SAVE 
oad or save 
resent giane.* 

180 PRINT '-EXAMINE 
xwnlna otiiect* 



'VOCABULARY 



-TAKE, DROP 



' -QUIT 



.P 

V 

.T 

a 

,L 

P 

.E 



190 PRINT • "ATTACK 
ttack soMeone" 

200 PRINT • "DRINK 
rink potion" 

210 PRINT ' "LOOK 
•scribe place" 

2Z0 PRINT (101 "Press 
USE 0: CLS 



V990 LOAD "Pluto" 



a key J 



.A 
.D 

. D 
PA 




Progtittn 3 

10 LET s««"D«ta *: GO SUB 
6370; LET ferdo«1000: LET bill-2 
000! LET bllli'-0: LET gasher^300 
0: LET 9aaherl=^0: LET toronto"fl0 
00: LET torontol-0: LET pharto=3 
000t LET phartol-0: LET inekon-60 
00: LET mel(onl-0: LET llko>=7000: 
LET ilkol-0 

20 POKE 23639, a 

29 GO SUB aiekon: GO SUB llko: 
GO SUB pharto: GO SUB toronto: G 
O SUB gasher: GO SUB bill: GO SU 
B ferdo 

30 RANDOMIZE 

400 POKE 23692,253 

490 IF ctl,5}<-0 THEN SO TO 99 
90 

491 GO TO 20 

S00 REN VOCABULARY 

510 PRINT ""Vocabulary"* 

520 PRINT * "NORTH, SOUTH, 
and WEST- 

S30 PRINT "SAVE, LOAD .. 
or load the positions." 

340 PRINT "TAKE, DROP Take 

or Drop an object** 

550 PRINT '"EXAMINE 
ne an object . " 

560 PRINT ■ •VOCABULARY 

thle page. " 

370 PRINT • "ATTACK 
k a character* 

380 PRINT * "DRINK 



EAST 



Save 



Ex ami 



Print 



.Attac 



• • .Drink 



1 
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59'0 PRINT '"QUIT Quit 

game. " 

600 PRINT '"INVENTORY ...Print 

up Hhat you ar* carrying." 

610 PRINT '•DATA ...Bives 

data on a character." 

740 PRINT ^ ' -Pr99% a Kffy.*J PAU 
SE 

?49 RETURN 

750 REM EXAMINE 

760 FOR X-1 TO LEN Z*; IF Z*IXJ 
*• ■ THEN GO TO 800 

770 NEXT X 

780 PRINT "Exanlna WHAT???" 

790 RETURN 

800 LET z«-x«tx+l TO 3 

810 IF T*(1I-*R" AND D(1,41=0 T 
HEN PRINT D«tll'': RETURN 

620 TF i«flJ-"*C" AND Df2,4)-=0 T 
HEN PRINT CJ«(Z)'»: RETURN 

830 IF Z»{1 TO Z>^"EC" AND 0(3, 
41-0 THEN PRINT o»l3)'M GO TO 
3730 

©40 IF i«H)-"B* AND of4,4J-0 T 
HEN PRINT 0«*4) ■ ' : RETURN 

850 IF z«Cl)--T' AND of5,4}=0 T 
HEN PRINT o«f5>**: RETURN 

840 IF X«(1}-"P" AND Dl6t4)»0 T 
HEN PRINT o»(6>**^ RETURN 

870 IF z«(l TO 2)t=-SW AND Ot7» 
41-0 THEN PRINT o»i7»''! RETURN 

880 PRINT ''"Sorry, can't eKanl 
na *ls« 

890 PRINT 

999 RETURN 
1000 REM F»rdci 
1010 LET q«ca,5l: LET p-c(I,6); 

PRINT d*ta(q,p, IJ ) ' "You ftre: " I : 

LET yy=0 
1020 FOR )(=1 TO 7: IF o(x,4)«q A 
ND 0(y,5)«p THEN PRINT TAB 101 C 
«U,otx,mi: LET yy-yy + 1 
1030 NEXT X 

1040 FOR x-2 TO 7: IF cCx,S]=q A 
ND c(x,6)-ip THEN PRINT TAB 10|c 
«<2.ctK,ini: LET yy*-yy+l 

1030 NEXT x: IF yy«0 THEN FOR r 
•1 TO 8: PRINT CHR* 8| I NEXT r: 
PRINT " " 

1031 PRINT "EKlt*:" 

1032 IF a(q,p,2)«l THEN PRINT T 
AB 6|'North" 

1033 IF a(q»p,3>-l THEN PRINT T 
AB 61 ■South" 

10S4 IF •(q.p.AJ-i THEN PRINT T 



AB 61 -East" 

1053 IF a(q,p,5)*l THEN PRINT T 

AB 61 -W^Bt- 

1056 IF q-6 AND p'^B THEN GO TO 

9990 

1060 IF sasherl=i THEN LET gash 

«rl-0: GO SUB 8000 

1070 IF nekonl-l THEN LET tnekon 

1-0: GO SUB 9000 

1076 IF q»7 AND p-1 THEN PRINT 

■You hava Fl niched M !"' "Ndm you 

can go off In the MekEin's 

ship? ! f ■: so TO 9991 

1080 IF llkol-l THEN LET ilkol- 

0; GO SUB 8500 

1090 IF bim = l THEN LET billl* 

0: GO SUB 9Z50 

1100 IF torontol-1 THEN LET tor 

Dntol-0: GO SUB 9500 

1110 IF phartol*l THEN LET phar 

tol=0: GO SUB 9750 

1210 PRINT '"What Now? "J 

1220 INPUT LINE z* 

1230 PRINT !•■ * 

1233 LET z«-z*+* 

■ 

1240 IF i«(lI=-N- AND a(q,p,2)-^l 

THEN LET p»p-l; PRINT ""You g 

o North"" 

1250 IF z«(l)-"S" AND atq,p,3)-l 

THEN LET p-p+ll PRINT ■'"Vou g 

o South'" 

1260 IF 2*11 TO 21--EA' AND atq, 
p,4)-l THEN LET q«q+l: PRINT " 
■You go East" ' 

1270 IF z*(l>="W AND a(q,p,5)^l 
THEN LET q-q-i: PRINT ''"You g 
o West"' • 
1260 IF r*(l)*"T" THEN GO SUB 1 

300 

1290 IF z«fl»«"V" THEN GO SUB 3 

00 

1300 IF i«{l TO 31="DRO" THEN 

O SUB 1750 

1310 IF l*<2»-"X" THEN GO SUB 7 

50 

1320 IF l*<l)"-K' OR z»(l>="A" T 

HEN GO SUB 2500 

1330 IF 3»C1 TO 3I=*DRI" THEN G 

O SUB 3500 

1340 IF ofl,4J-S AND o(1^3}«4 TH 

EN PRINT "Ab you drop thfr ring, 

the statuecomes to llf«."^*It 1 
a the King. He suniiiianB his peop 
Ie."'"A» a reHardt he gives you 
the Mekon's ship, which was in 

hla his room. "* "You can escape 
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! !!■; GO TO 9991 

1350 IF T*='LOOK- THEN GO SUB 4 

1360 IF q>4 AND p-1 AND at2,4)<> 

THEN PRINT '"But you bump Int 



Nhlch l! 



locked. 
LET p-2 

THEN O 



o th9 door. 

You need the 
1370 IF z*(l TO 3}="INU" 
O SUB 7500 

1380 IF z*-"QUIT' THEN GO TO 99 
91 

1390 IF l»»'SAVE' THEN GO SUB 3 
500 

1400 IF z«-*tOAD' THEN GO SUB 6 
500 

1410 IF r«(l TO 41*"DATA" THEN 
GO SUB 2750 
1490 LET cri,5><'q: LET Cll|6}=p 

1499 RETURN 

1500 REM TAKE 

1510 FOR X=l TO LEN Z*: IF Z»(X> 

-■ • THEN GO TO 1600 

1520 NEXT X 

1530 PRINT '"Can't take- nothln-gf 

1599 RETURN 

1600 LET 2*-=Z«tX + l TO » 

1610 IF 7«<1)--R> AND o{1^41<*q A 

ND o(li3)==p THEN LET o 11,4*^0 1 

LET d(1,5)=0: PRINT ''Got the Ri 

ng-': RETURN 

1620 IF Z«(1J="K- AND o(2,4>=q A 

NS ot2,5>'p THEN LET Of2f4)>0: 

LET o(2»5)»0: PRINT '"Got the He 

y ■ * : RETURN 

1630 IF l*(l TO 2J--SC- AND o<3, 

41-q AND o(3,5)»p THEN LET 0(3^ 

4)-0: LET O(3,5)-0: PRINT » •Got 

th» Scroll**! RETURN 

1640 IF i«(l)=-B- AND 0(4,4)»q A 

ND ot4,5)-p THEN LET o(4p4)-0: 

LET o(4r5)-0; PRINT '"Got the Bo 

at - ' : RETURN 

1650 IF l»(l)""T' AND o(5,4)-q A 

ND Q(5p5)=p THEN LET or5,4>*0: 

LET o(5,5)*0: PRINT ''Got the To 

reh"': RETURN 

1660 IF x«(l)-^"P" AND ot6t4J=q A 

ND 0(6,5)«p THEN LET O(6,4)»0: 

LET ot6,S)-0; PRINT ''Got the Po 

tlon": RETURN 

1670 IF z«(l TO 2}-"5U" AND o(7, 

4J»q AND of7,3l-p THEN LET c(l, 

4>-cl l,J»)+2! LET ol7,4)-0: LET o 

17, 5) "0: PRINT '-Got the Sword" 

: RETURN 

I6e0 PRINT •■Sorry c»rt't t«ke th 



IF I«fKl 



at. •* * 

1749 RETURN 

1730 REM DROP 

1760 FOR x=l TO LEN x«: 

=■ ■ THEN GO TO 1800 

1770 NEXT K 

1780 PRINT "Drop What???* 

1790 RETURN 

1800 LET z«i>z«fx+l TO } 

leia IF i«tl)»-R' AND O(l,4»-0 T 

HEN LET 0(l,4}«q: LET Otl,5)-p: 

RETURN 
1S30 IF z*tl TO 2)»-SC" AND o(3p 
4J=0 THEN LET Df3,4»=q: LET 0(3 
,5)=p: RETURN 

1840 IF Z«(1)-'B' AND O (4,4*^0 T 
HEN LET ot4,4l»q: LET o(4^33*p: 

RETURN 
1830 IF i*(l)=*T'* AND O(3p4)=0 T 
HEN LET o(5,4»==q: LET D(5,5)=p: 

RETURN 
1860 IF z*tl>--P" AND D(6,4J-0 T 
HEN LET 0(6,4}=q: LET Dt6,5)=p: 

RETURN 
1870 IF l*(l TO 2>=-SU' AND q(7, 
41^0 THEN LET C * 1 , 4 > »c f 1 , 4» -2: 
LET o(7,4)-q: LET Ot7,5»"p: RETU 
RN 

1999 RETURN 

2000 REM Bill 

2010 LET e»C(2,33: LET F=Ct2,6); 

LET X=INT (RND*4)+2 
2020 IF At9,P,X)=0 THEN RETURN 
2030 LET 9-0*-IX=4J - (X=5J : LET P» 
P+ tX=3> - (X=2) ; LET C(2,3)=Q: LET 

C (2,6»=P 
2040 IF S=CU|3> AND P=Ctl,6J TH 
EN LET BILLI'l 

2499 RETURN 

2500 REM ATTACK 

2510 FOR x-1 TO LEN z«: 

=• ■ THEN GO TO 2550 

2320 NEXT x 

2S40 RETURN 

2390 LET 7«"Z»(x*l 

2S60 LET k-0 

l» ( n « ■ D ' 

z*tl)«'G" 

z»ll)='T" 

Z**1)»'P- 

z«(l)="M' 

z«f 1)-"I" 

k-0 THEN 
not understand!!"'': RETURN 
2633 IF C tk,5)<>C(l»3> OR C(K,d) 
<>C(1,6) THEN PRINT CS(2«K}|- 1 
s not h«re* "; RETURN 



IF z«(x) 



TO ) 



2570 


IF 


2380 


IF 


2590 


IF 


2600 


IF 


2610 


IF 


2620 


IF 


2630 


IF 



THEN 


LET 


k=2 


THEN 


LET 


k'-3 


THEN 


LET 


k=4 


THEN 


LET 


k=5 


THEN 


LET 


ke6 


THEN 


LET 


k-'7 


PRINT 


• ' "I do 
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iPECTRUM ADVENTUR1 



r 



PRINT 



'You *tt»ch -icwtz, 



2640 

kl I ■ , 

2630 LET R-INT IRND*12> +C (1 , 4> : 

LET Rl-INT fRWD#i3) +C (k»4J : IF R 

I >R THEN PRINT ''-He defends yo 

ur bl DM ! ' 

2660 IF r>rl THEN PRINT "'You 

injure him,-'*: LET c ( k , 3J ^c i k , 3 

1-3: IF Cfkp3)<0 THEN PRINT ''C 

• (2»kH' Is dead. -J LET rik,3)'6 

: LET c (k,6)=7 

2*7» LET c(l<»7) — 1 

27 4y RETURN 

FOR x=l TO LEN T«: 

THEN GO TO 2S00 

NEXT X 

RETURN 

LET 2«=z«tx+l TO ) 

LET x=0 

•B" 
-G- 

.p. 

■M" 
■I* 
THEN 



2750 

2760 
2790 
2800 
2905 
2810 
2830 
2630 
2840 
28S0 
2860 
2670 



IF z»(X) 



IF 

IF 

IF 

IF 

IF 

IF 

IF 

t« aval I able. 
2880 
2690 
2999 



ZSII 

z«(l 

2« ( 1 
Z«f 1 
M-0 



THEN 


LET 


x*2 


THEN 


LET 


x = 3 


THEN 


LET 


)(=4 


THEN 


LET 


x=5 


THEN 


LET 


x«6 


THEN 


LET 


sf=7 


PRINT 


• • -No da 


RETURN 





PRINT 'c*<2,x> » 'h»(X-ll ' ' 

RETURN 
RETURN 



3000 
3010 LET 

LET 
3020 



REM Gasher 

Q«CC3,3): LET P=C(3,6>: 
X-INT (RND*4)42 
IF AtQ,P,X)»0 THEN RETURN 
3030 LET Q=Q'i-(X-4)- lX-5) ; LET P= 
P*<X«3>-(X-2J : LETCt3,3)»e: LET 

C (3,61-P 
3040 IF S-C(l,5) AND P»ca|6) TH 
EN LET GASMER1«1 

3499 RETURN 

3500 REN DRINK 

3310 FOR K-1 TO LEN z*: IF z» ( K > 

-" ■ THEN GO TO 3600 

3520 NEXT M 

3590 RETURN 

3600 IF 2»(J£ + 1)<X-P- OR 0(6,4)C> 

THEN RETURN 

3610 LET c Cl,3)»c(l,3) +5: LET c( 

l,4)^c (1»4J +5 

3620 RETURN 

3749 RETURN 

3750 FOR a-l TO 10; PRINT AT a,0 
I- 

■: NEXT A 
3770 PLOT 61p96: DRAW 
0,32: DRAW 32,0: DRAW 



3,0! DRAW 
0,-32: DRA 



W 32,0: DRAW 0,32: DRAW 32,01 DR 



AW 0,32: DRAW -160,0: DRAW 0,-32 
; DRAW 32,0: DRAW 0,-32: DRAW 3, 

m 

3780 PLOT 32,160: DRAW 0,-6: PLO 

T 32,134: DRAW 0,-6: IF 0(2,4J<> 

THEN DRAW 32,0 

3790 PLOT 64,128: DRAW 0,6: PLOT 
64,160: DRAW 0,-6: PLOT 96,160: 
DRAW 0,-6! PLOT 96,134: DRAW 0, 

-6: DRAW 6,0: PLOT 122,128: DRAW 
6,0: DRAW 0,6: PLOT 128,160: DR 

AW 0, -6 

3800 PRINT AT 2,01 OVER Ij'Din H 

allSta CorrKlng' 

3810 PRINT AT 3,01 OVER ll^Roam 
irs IdorRoo"" 

3820 PRINT AT 6»4| OVER l]-DoDr 
Bath' 

3830 PRINT AT 7, 12i OVER IJ-RDOm 

■ 

3840 PRINT AT Zl,3i|" 
3990 PAUSE 

3999 RETURN 

4000 REM Toronto 

4010 LET e-"C(4,5}£ LET P«Cf4,6): 

LET X'=INT CRNIJ*4>+Z 
4020 IF A(e,P,X)-0 THEN RETURN 
4030 LET Q»0*(X-4»-CX-S»: LET P- 

p+ (x=3i-ix-2) : LET ct4,5i-a: let 

C 14,6J=-P 
4040 IF Q*C(1,5I AND P*C(1,6J TH 
EN LET torontoi-l 

4499 RETURN 

4500 REM LOOK 
4510 RETURN 
5000 REM Fharto 

5010 LET e-^C(5,5J: LET P»C(5,6); 

LET X=INT fRND*4l+2 
5020 IF AlQ,P,X)='0 THEN RETURN 
5030 LET e=e+ (X=4) -(X=3) : LET P= 
P4fX-3J-iX"2> : LET C(5,5»=Q! LET 

C f3,6)-P 
5040 IF Q*C(1,5) AND P«C{1,6} TH 
EN LET phartol-1 

5499 RETURN 

5500 REM SAVE 

5510 LET S»-" ": INPUT " 

Fllanatd* to SAVE?-)S«U TO 9) 

5320 SAVE s* DATA aU: SAVE s*+" 

1 • DATA D ( > 

5^30 SAVE !s« + "2' DATA c(): SAVE 

s*+'3" DATA c»( J 

5940 GAVE •«+-4- DATA d«(): SAVE 

S«+'3- DATA h»U 
5550 SAVE ••+■6* DATA d«() 
5560 PRINT ''"Data SAVEd "t 
3999 RETURN 
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6000 REM Mekon 

6fll0 LET 0=Ct&,3): LET P=C(6,6): 

LET X-INT (RNl>*4)+2 
6320 IF A(a,P,)t»=iff THEN RETURN 
6030 LET B=Q+ iX=4] - CX"3) : LET P- 

p+(X-3i-(X-2i: letc(6,3)=q: let 

Cf6,Al"P 
6040 IF G>Ctl,5) AND P-C(lf6) TH 
EN LET wi»konl"l 

6499 RETURN 

6500 REM LOAD 

6510 LET »*-■ ■: INPUT ■ 

Fll^nflim* to LOAD? '|s«fl TO 91 

6370 LOAD ■* DATA a.1): LOAU »* + ' 

1 ■ DATA O ( ) 

6?B0 LOAD ««+-2" DATA d ) '. LOAD 

••+-3" DATA c*(l 

6390 LOAD »*+*4- DATA (1*0 : LOAD 

••*"3" DATA h*n 
6600 LOAD •*'^"6" DATA O* tJ 

6999 RETURN 

7000 REM II ko 

7010 LET 0-Ct7,5l: LET P-C(7,6): 

LET X-INT (RKD*4r+2 
7020 IF A(&,P,X)-0 THEN RETURN 
7030 LET Q"Q+CX-4J"(X-3» : LET P- 
P+ (X«3I- (X«23 : LET C(7f5)»e; LET 

CC7,6)-P 
7040 IF Q>Cfl,3} AND P«C(1|6» TH 
EN LET llkol-1 
7499 RETURN 
7300 REM INVENTORY 
7310 PRINT '••You ar* carrying ; 

m 

7320 FOR X»l TO 7: IF O(X»4)"0 T 
HEN PRINT C«(l,Xi 
7330 NEXT X 

7999 RETURN 

8000 REM MEET GASHEIi 

8010 PRINT ' ^ "GAwhsr ftttftcka you 

6020 LET R-INT (RND*12J +C C 1 , 4> I 

LET RI-INT (RNIHH3J *C<3,4) : IF R 

1>R THEN LET C tl,31-C(l,3}-3: P 

RINT ''-You mrm Injured* 

e«30 IF r>ri THEN PRINT »*»You 

defend his bioH." 

8040 RETURN 

eS00 REM MEET ILKO 

8310 PRINT '*'Ilko Attaclt* you." 

8320 LET R-INT rRNS#12} +C ( 1 « 4> ; 

LET R1«INT CRND»i3)+CI7>4) : IF R 

1>R THEN LET C (1 | 3) -C ( 1 , 3) -Si P 

RINT ••"You are Injured" 

8530 IF r>rl THEN PRINT ''"You 

defend his bloM. " 

8340 RETURN 



9000 REM MEET HEKON 
9010 PRINT * * *The Mekon atlscks 
you. ■ 

9020 LET R-INT (RN1}«12» 4^C U , 41 : 
LET Rl-INT fRND*13) +C(6,4} : IF R 
1>R THEN LET C I 1 , 3>-C U , 3} -S: P 
RINT '''You ere Injured' 
9030 IF r>rl THEN PRINT ' * *You 
defend his blOH. * 
9040 RETURN 
9250 REM MEET BILL 

9260 IF c(2,7)-l THEN PRINT '*" 
Bill «ay*s: "You need the key t 
center the camt le" ■ . " ' * ! RETURN 
9270 PRINT ''-Bill attecks you.' 
9280 LET R-INT f RND«12) +C CI « 4 1 : 
LET RI-INT (RND#i3>fC(2,4J : IF R 
1>R THEN LET C ( 1,31 -C f 1 , 3 ) -3 : P 
RINT ''-You are injured" 
9290 IF r>rl THEN PRINT * * "You 
defend hla bloH. * 
9300 RETURN 
9500 REM MEET TORONTO 
9510 IF CC4,7>-1 THEN PRINT *•• 
Toronto say*s: '"Drop the ring a 
tthe King'* feet**."'': RETURN 
9320 PRINT * * ^Toronto attacka yo 
U-- 

9530 LET R-INT (RND*12 J +C ( 1 , 4 ) : 
LET RI-INT (RND*13»+C(4,4) : IF R 
1>R THEN LET C 1 1 , 3) -C I 1 , 3) -3; P 
RINT '"You are Injured' 
9340 IF r>rl THEN PRINT "'You 
defend hla bloH.' 
9550 RETURN 
9750 REM MEET PHARTO 
9760 IF C(5,7)-l THEN PRINT •'■ 
Pharto say's: '"Go to the King's 
bedrooa to escape*-."'; RETURN 

9770 PRINT ''"Pharto attacks you 

■ 

9760 LET R-INT tRNDf-121 f C { 1 « 4) : 

LET RI-INT (RND*13)+C(5,4> : IF R 

1 >R THEN LET C { 1 , 3) -C ( 1 , 31 -3: P 

RINT '"You are injured* 

9790 IF r>rl THEN PRINT **"You 

defend his bloM.* 

9800 RETURN 

9990 PRINT ' ' "You are DEAD* ! ! " 

9991 FOR A-1 TO 100: PAUSE 0: PR 
INT " " " •*.,»,,,,,. j^, 

PUT "Another ga?"|a« 

9992 IF ali-'Y* THEN GO TO 10 

9993 INPUT -Sure?"!**! IF a«-"N" 

THEN GO TO 10 

9994 STOP 
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QL PROGRAM 




QL Characteristics 

David Nowotnik, fresh from his machine 

code series, looks at the QL and 

discovers an interesting UDC ability. 




128 d 


C ESC 149 \ 


C 6 1 170 |{ 


CSk 1 


129 5 


CS 1 1 150 6 


C 7 1 171 5 


CS 1 1 


130 & 


CS ' 151 6 


C 8 1 172 « 


CSn 1 


131 i 


CS 3 1 152 S 


C 9 1 173 8 


CSn 1 


132 b 


CS 4 1153 li 


CS ; 1 174 9 


CSo 1 


133 


CS 5 1 154 Ci 


C ; 1 175 V 


CSp 1 


134 


CS 7 1 155 u 


CS , 1 176 ^ 


CSq 1 


135 li 


C • 1 156 |5 


C = 1 177 )i 


CSr 1 


136; 


CS 9 1 157 4 


CS . 1 178 * 


CSs 1 


137 n 


CS i 158 ¥ 


CS 7 1 179 i 


CS t 1 


138 i 


CS 8 i 159 - 


CS 2 1 180 t 


CSu 1 


139 c 


CS = 1 160 S 


CS Q 1 181 8 


CSV 1 


mi 


C , 1 16U 


CS b 1 182 § 


CS u 1 


141 6 


C - 1 162 A 


CS c 1 183 S 


CSx 1 


142 a 


C 7 1 163 ^ 


CS d 1 184 « 


CS y 1 


143 e 


C 1 164 


CS e 1 185 » 


CSz 1 


144^ 


C i 1 165 9 


C-S f 1 186 ' 


C [ 1 


145 6 


C 2 1 166 lit 


CS 9 1 187 ^ 


C S 1 


146 V 


C 3 ! 167 U 


CS h 1 188 t 


C ] 1 


147 i 


C 4 1 168 p 


CS i 1 189 + 


CS6 1 


!48 I 


C 5 169 N 


CS j 1 190 t 


CS- 1 


Tabfa 1. The full QL character n&t 







]t\ addition to a fairlv standard 
ASCII Character Aet, with code 
nurtibers between 32 and 127. 
the QL offers an extra character 
set with code num|>ers bet- 
ween 128 and 190. The QL 
handbook, as with many other 
things, doesn't give sway any 
details about these extra 
characters. You may have notic- 
ed some of them mysteriously 
appearing on the screen wh«n 
by accidenit The CTRL key was 
pressed with another key. A full 
list of these extra characters ap- 
pears tn Table i . 

Tabte 1 indicates the 
character code, the character 
itself, and the combinBtion of 
keysyouneedtopTessiogetthe 
character on tlhie screen. In the 
table, 'C* standi for CTRL and 
' S' (or shift, so for some of ttiese 
extra characters you'li have to 



press three keys at orvce. For en- 
ample, the 'right' arrow 
{character code 1 89 1 is Obtain- 
ed by simultaneously pre&smg 
SHSFT. CTRL, and *6', 

Apart from the arrows and 
chevrons, these extra 
cha'scters are of til tie use unless 
you have an interest in foreign 
languages. Far more useful 
wDu9d be the capability to pro- 
duce user-defined graphic 
characters [UDGs). A^ain, it 
isn't obvious from the Sinclair 
documentation how this might 
be elor>e, but the QL does allow 
UDQs; the trick is in understan- 
ding how characters are 
produced, 

Every channel to an exterior 
'device', including the $creen, 
has a block of RAM allocated to 
it which contains important in 
formation for the mana-gement 
of that channel. The start of this 
information is address 1 67424, 
decimal. For every channel 
Opiened to the screen (includirhg 
channels 0,1 . and 2) there are 
two addresses stored which 
point to the start of the two 
blocks of character bit patterns 
in ROM. One block holds the bit 
patterns for characters 32 to 
1 27 > and the other for 
characters 128 to 190. These 
bit patterns define how a 
character will look when it ap- 
pears on the screen. 



Figuft: 1 VDC Desigtisi- piv^tam 



S'.iij KfcMark 
! 2u lvEn»rt 



by David I^DWotnih 



fHEN »-ji+2*<r-J» 



I Jt> htKar V 

SOO Intti In&tLriJEitionEi dh-crur 

52^> frEPeat qq 
SJO ■«! cation 
ti44 UUBI»ZI li*, Q 
B50 FOfl l«l 10 * 

4?0 FCW i-1 lO i 

iVy I^Kt J 

JiOCi PQkcE adiir+ 1 0*9 • c ch- 1 TBii *i ,n 

AlO flf l,l/t f^Htlil X 

(»24 NEKT t. 

630 ftl K,!,!?) PBKNT •2,~U0O DESJIi^CH- 

b40 FRJNr •3,\- ChAr^tttn' "tcht" Ifcl*- 

&5U thlHl 11^, \ TO t,t C»«ifcHJ 

b^O FRIN1 •2,Vi CSIZE «2, 1 , t t PfclMT »7 , TO 4, CHRifch) 

£,/<> HvlNr i?,M CS12E «Z,2,lt KhIMT 

btiO CSIZE IZiOtO 

b9i.> fftINT »3,S\" 1% tm* tJKt iyfnf 

?t>0 P£P««t y**_0^„fiO 

/2ti IF >*--y-' cm Kimty UR HM'»'n- 

Qr_nD 

■'T*! END REPcat y**_or_*iiO 

■ • IF ti**"^" OR Kf-'y- tHEN EXlT qq 

■ : invtrMCttOTiBi pan. t»t TO 2 
' tIK *tircm,coii--fJ" THEN 

r'Tii It*^ 7[lii:tu*r*l ««(rew,COl I ■"ft IMK 3t *dd_cur«ar 

7eO EL Be 

fm H#. 2t Bf^arvi 4*<r(iHitCDl »>''0''l 

e<iO EMU IF 

Bin END FOR t 

SSi:' END ^P**t qq 

etu PRIIUT *Z,\\" «rty mor9 <y/n|-?-' 

ent H«- INKEVf!-!) 

BW? IP K*-*y*- OB Mt--V" THEK FtUW 

too, SfOP 

iCKXi fffitlark »***»♦•»**»*■*•**•»•*••••»•• 

lOlO DEFina PRDCitdur* grid 



TO 2, CHf*f ICh} 



OR kS-"N" then exit ¥•«, 



IHK ?i «dd_cijr*or 
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1020 f£narl^. •»•»»*•••••••••••••••»*#••• 

lO:^ LOCal i,ji CLSi SCALE IOO,0,0 
104(1 fllft 1-Ith TO &r» STEP * 
tO*K» LINE. 1,1 TD t ,91 

lCp/i> fOPl J- 1 TO 91 srEf iO 

loao LINE 2u,ji 'pu «a,j 

IOW> Gtffi FOR Jl 
lioq END DGFlnB 

IS 10 UtPin* f1iCK»Hnrw I nit 

1320 fl£f1*rk <.<<.<.>*..>*»e»«i*a*. ■•>■>■ 

153* eol-Jl row- I 
lt»4i;» Din ««(V,b) 
iSSCt FOR i-1 TO V 
IS60 ♦*U)»"t>000tW" 

IS/U EMU FDft t 

iseo i;s]ZE 2,1 

iZta iHK 7t PfiPEH 2l CLE! 

ItiiXJ IF F*EEK_L (16T?;£bl> ISOftOO li«N •c(dr»*'KEK„L CJb//2b>t HE 

111 10 «ddr>hj(-lit^ !H?aj 

IfaJCi FuFt i«U ru e/!i STEP 4 

lb?U ft^E^U ■fjdr'»t, PtEH_», iPEEK^t 11677261 +11 

I64ij NEXT t 

IbSO PWE_1. lb79Bl-,fldrir 

1£h6<i' end Uff'l'i* 

iyyu ftEM#ri. »>■>■>»■<■■■<■■»>•■<••■• 

ZOtO CCFLnB PNOCKlurB i nmtruE/t i. ans 
»20 fWH#rt< <— «■ •••••• 

2030 CLSH^it fli t;!,!.!:! PHtwr ■Z,''UDHS DfeSiewEft- 

2<CI40 AT tt2,4,2i PHIMT #::,*'Thm prc^gru* #1}dh* you to daaiqrt 

VCiur tntti umer dvfinvd qraphica. tti* prfj^i'MA fttor** th* n 

J050 PRINT m-2,\- hoif* th« curw.or • Around mth th« cu 

r*ar control kaya. PrvsB '»pBC*' M ynu H«nl to al trr tha pi 
Jilrl At th0 Cuf^KDT |»t»«ltlDn. ' 

2<h&0 Pf!tNT ■2,'v" Pi'VKk 'm h#i»n you tnant ta ktop «nd »>< 

aninB th> udQ >t nornial vcatv," 

2:!i:»0 EMD DEFlnB 

SKiO PitEM«ri< ••••*»♦*»••••* •••••••n**** 

:;:a30 lqc«i r* 

?S40 Ri^F*«t 1do(> 

2330 zMIMH.EVtl-i) 

IF it-- " THEN REIurn 1 

IF ;i«-CI-Rt lt?7» T»«N RSr^rn 5t fieH#r)- la-ft 
IF zV-CHnflSOOl THEM fttlMrn *t REr4*r^, rkqht 
IF ii-CHRtl20Q} TKf.H kETurn ^t REM#r k up 



2bOCt 
261 e> 



IF ±t-CHntl2Ib) THLH RE lurn bi REHark i^QHn 



tf 



:;ii20 EMD RfpBdt loop 

26S0 £hill} DE^inv 

3U04 REn*r^ ■>■■■■■•••■••>•*••■ 
3ul0 DtFiriB PROCvdurv >«ltPi:lici<n 
M20 fi;l;P1*ri: »«»■*>•■•><••••>••• 

Jq30 i.OC*l s 
3i040 REPaat opCiani 
30S0 ;*tc*ypmB 
:>06O S£L*Ct ON t 



fHCN filETurn 



3070 -ll IF •«<ro«,i;0tJ-~O'' r*«iN 

$0«O ir*! 7isEiuar*i jflrciH.eQl »■"!"? INK 2i ddd.Curao 

r 

30*^ ELSE 

S104 }I*A<; 3t »quaf>E >t (roHtcal » "'O't 1M>' /i >dd_CurMir- 

31 lO ENII tF 

3120 -2* iRETw^-r* 

3130 "T* IF col>l THEN 

Sl40 4HJd E.Lir«D^> cal-^al-'li «^d Fur*iir 

3130 CND IP 

SlbO -4i TF calvA THEN 

3170 AOd^curtDrt col>coltli *dd_cur«ar 

3I(K> END tP 

~1*0 -Si if rem J thEN 

32^>C> *f1d CVICI rtnu-rOM-ii «dd Eur«ar 

J-IPB END IF 

S^lit -bi I^ rati ■* ItCN 

^2'20 «dd.Cuf«ort rOHAraM^li 4dd_cui*«ar 

Jiiw EMU If 

?25o Ent) REFajit pfttipnm 

.:,;6i;> EltD UEFino 

JSf-K. A|CH*rk >>■>>>*.*,....**.*.•«.•...• 

J^IM SI^Ftn* FuNction- elrt#r' 

Zyjii f^n*ri •••••»••••••- M * 

*53<^ LOL*l t 

ZS*'> RtP»*t qBPt^char 

'SKi tLS(*Oi IPJ-UI ^y," Entwr <■ ch»r*et«r co«» il£B-l<Ml " 

t : 

;*61.H IP r»tH( is* ftNU r 191 rtNU * 1^'/ IIUlI* tLlSlT <^t;_Ch«r 

^S/v< EHb Rtl-B«t ttmt_cHMr 

:,1btjv PHtNt ii;:.^'" ch^rMter cdd^ ^ 't;i clS •« 

J39(i RE I urn r 
^MM-> END UEHine 

4uiCm REn#^k ••••••••••••••••••••**«•••* 

4o;Oi I^Fin* PPL)C«4m<'« ^dcf _ c ur bck- 

4020 FrEHaF-ic *•••*•■■••••••••»•. 

»Cl?*> 0VE,R -1 

4040 AT rtl^t3+J»COlt f-RlNT -•- 

40S0 OVER iJ 

40<^0 END UEFme 

5O0O fttrtarh ***»*•»*•*•••**»»••••• 

Ki20 htn#ri ••••.•••*•••••••-•»»-•*---• 

1i03O tUC^l k: l^CALE 3U4^.*>,C> 

S04U PDA l-^tvil^ffV-tcol n \Q ^•liV*Vmicai>i 

30St» LINE |!,3<(£*ig»<*-ro*«>t TQ h , 5« * 1 0* !«>• l*-rOM M 

5040 END FUR i 

S070 END DEFin* 

lOOOO SCH*rl. . — —...........-..».»*..». 

10010 OEFin» F-HClCBdufB ^ei-l-HI 

lOUZti REH^ari «**««>>• r *•«**#»** !««•••« •• 

10030 flOOE 4 

(UU4l^ MINPOM il,2S«,^09>294,0 

1005S0 NIHMJM #2,256, 203 tOfO 

lOOAO bOfiiDER iltZti^i UORDEA «2,:r,0 

I0O7O [Hk 7i PAPER 2t [NT tZaZl PAPER t^.7 

lOoeO CLSt CL& IJ 

100i90 EM) OEPln* 



These stored iieklresses jvec 
lorsl in tKe infOTmation block on 
each channel always appear at 
the sanno position rglatjv^ to the 
Start of The information block. 
The vectof to the standard 
characlef set is 42 bytes from 
the start, and the ©xtfa" 
character $et is 46 bytes from 
the Stan. So, if you can find the 
start of the inforrnation block. 
the veciof address will be easily 
located . And once the vector ad- 
dress h found, you can POKE in 
a new value, lo point to your 
OMvn bit pattern lable — in other 
words, your own UOGs, 



Channels 

The easiest way to find the start 
of a particular channel informa- 
tion block is to refer to anoifier 
information block In RAM, 
which (in the 'JW wefsion, at 



least} starts at 166752 Usinq 
PEEK_L (1667521 will return 
the start addre&s of the channel 
information block; the same 
PEEK on addresses 1667&6 
and 166760 will give channel 1 
and channel 2 start addresses, 
respectively. As more channels 
are OPE Ned, their infOTmation 
block start addresses appear 
166764, 166768, etc 

So, the vector to the 'entra' 
character bit pattern block in 

channel 2 is ; PEEK L 

{1667601+46, and P£EK_L 
of the resultant address will give 
the start address of the bit pat- 
tern block in ROM (unless you 
have changed the vectorL 

The fact that each channel 
has its own ^/ector to the 
character bit patterns provides 
ifw QL with a very powerful 
teature- Vou can redefine 
characters for one channel only 
(or more if yOu want) whilst re- 



taining the original ones tof 
other channels. Or, you could 
have severa) bloci;s of UDGs. a 
different one for each channel^ 



UDC design 

The simpliesl way to design 
your own UDGs is to have a QL 
program do it for you. My UDG 
design program is featured as 
Listing 1 . Type in the Eisting, and 
save it. The best way to undefs- 
land how it works is to sea it in 
operation. 

The program is designed to 
work with the "monitor' screen 
layout of the QL- ff you have 
selected the 'TV option, then 
the program contains a pro- 
cedure called 'screen' i which 
you can type in as a direct com- 
mand before running the pro- 
gram) to give you the required 
screen layout. In line 1610 



sonu: RAM is reserved, into 
which ihe 'extra' character set 
bit-pattern is copied trom ROM 
(ynes-1620 1640K Unel6S0 
resets thvs channel 2 (left-hand 
window) 'cKira' character set 
vector to the new start address 
in RAM. So the UDGs will be 
created for channel 2 , and only 
Characters of codes 1 28 to 190 
will be affected, and these will 
only be changed if they are 
selected by you when runnir>g 
the UOG design program. 

Having selected which 
character to redesign, a grid of 
9 K 5 is drawn in the right hand 
window which represents an 
enlarged character, Ail the QL's 
characters are made up from a 
9x5 grid of dots Move the cur- 
sor T' * '■) around the grid with 
thecursor control keys, pressing 
the space bar to create /erase a 
dot in any one position of the 
matrix. When you want to view 
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2U RCntrt by D*viil MOMStnit 

IDO initiml IH 

140 baqint control _t>C*ird 

ISO start 

tAO RCF***!, ■««in_lo0p 

170 tatt ^ftQ^i>vvP'''B*« t«»ttl«iqt 

]a<f rocivt 1 matting.! 

mi> CHilE:ul«tieii> 

pociMt {«»ttinqi 

(F h«)ght-40CO ThCN EJtIT m*in loop 
•Mft 

3fc(.> Ifndinq <>,v 

2B0 •■ttl.riiQ>t «ypr'««tt4««Ctinql 
rockvt imatting) 
CAlcutatlon* 
r#*dirig« 
roc^ml (iMtttng» 
landing nv , ! 
If n*igtit lu 1H£N £iIT and.pl^v 

37V AT It'll! mpavdo-lvt 

380 S.ELKt ON «p#*0 

?<Ki an «p««d-i' fO ISt roeb*t Pt PRlHT ■< S«^« |#ndtng- 
OH «p»*d>16 TO 4ui rocfcwll O 

AT i:;,;:,oi papcp »5,6i vx.b «?,£ 
F'lflNT *yi»i •imtBifiAd «»rioum d#a4g«' 

ON •paad-J^EtiAiNDEn , 



20'> 
2«0 



290 

3t0 
33Ct 



tNT 1v*]DCIty»*>3>t bCEPt )»tt Z 



400 
4 IV 
420 
430 
440 
*Vf 
4&0 
470 
4B0 
4^.t 



AT 5,[> 

fOf* i-i TO a 

PAPtR 7i CLS L 

FOR 1*1 TO tuOl KC3ST ^ 

PAPER Oi CLQ 1 

FQf) k^l TO ICKn next k 

END FOR t 

S2<i AT to, Si I'^INT " Vdu killed tho crPH'" 
SAO BEEP 
SSO tNO SEL»et 
S4U CLS •4i AT •S.B.i.t 

57V Mi;iNt •^,"' flneth*'- g*«»T"\\" ly/n>'- 
560 REP'V^t rr 
SVO rt>II«EV« (-11 
too tF **■-¥- Qfl **--¥" TH£N RUN 
blO (F jt>'*n'' OR tA-'M" 1HEN EXIT rr 

6?o EiifD nEP*4t rr 

630 STUF 

IQOO nert*rl >•■••■■«>■»■■**•*•>>*»•■•*•■ 

t<>l<> l>EF|^n* ^fiOCadurB udgn 

IU30 LOC*l «,ri ,byt ,l>ctg_«t4rt 

1O40 •- FcESPRigniF •-261<?t* THEH ii-l*ESPB C244> 

lOao odg.mt*rt"36l"JuVj 

)<»40 P»^C_L (PEEI'.^L ^ibb7b4i**hy , udq„*tart 

)070 RESTORE aOOO 

lOfiO FOff n"<> lo 100 

10^ R£A[y dyti fa^.E 1.ui*g_«tArt + n) , byt 

llOO END FDft n 

UIO DATA 137,13 

1130 OATfl! 0,0,0.0,0.0,0.0,0 

1140 MTA O, ^1^2. 64?. AO. 40.32,32. 32. 32 

1150 DATA 5A, 56, 36, Hi, 1 24,134, 1 24, 1 24, 124 

l)i>^ DATA i;:i,o,4,i:;, 2a, 60,11:4, 124.1^4 

1170 OATH 124,124, 124, 1^4, U-4, 124, 124, 124, 1^4 

n^ DATA 0,0,A4.qA.112,t2O,)$4,]34,124 

11^ D*iTfl i:^, 12,24,48, 96. '7b, 96, 96, 112 

IZOO DATA <fb,'ib,*Q,2*,iS.i2,i2,i^,2B 

U-10 DATA i;;4,^,36,16,U,0,0,<.i,O 

122U DATA 1?4,i;?4,b6,b6,!^6,S6,l6,0,0 

1230 DATA l24,124,5^,5^,Q£>,S6,S6,)A.O 

1240 tND OtF»r» 

IBIO GEFln« FhOCadiir* inittftlliiT 

1520 REPIiirN ••••••••••«•••••»**•••*<«*•«« 

t»3« LOC«t K 

IMO nOD€ Bi hINDDU »t , 312,205,200,0 

tS&O O^EN it;^, Kcri {V'£N tt4. ten DF>tN tS, acr 
1S60 WINDOW »Z^ 40,70,330,201 CSIZE a^.SfO 
IS?0 HINDOU •4, 300,205, (J. [>: CBIZE ^4,0,0 
ISaO 11*. 7i ft*^H 0| CLS 
ISVO 1)*: t4, 29 PAPER 44, 61 CLS Il4 

I6ug eOftOEH W4,r<,3 

lAlO HlNUQU «S, ieO,lfcS,lL»,40i Cei7£ «5,0,0 
1A20 PAPER 43, 61 [r#, «5,0 
■TOO END DEFin* 

aOOO R£n«rk « 

2010 OEFln« PRDCvdur* pochvt U) 

7070 RSH»rb •«a«a»»**»»»***«*««*... 

S03O LOCal 1 



2fl40 DVeift Pi,-!* AT *3.0,0 

205.IJ' II* BStSt PRINT IS," "fc CHRi lt2B»b" " 

2i.iti<i I** •3|4i PPIMT 43," -b CJ** Cl29)fc- - 

2070 l|t» P^,?* PRINT ttS, cunt tl30>| 

SO<X> tl«< «S,4i l-iFtlNT «3f CHR4 (I3ll| 

3090 INK «S,7i PRIM! «3t Offt* U32> 

2100 tlV: *3,fcl PHINI 43, CMRi «13JJ&" "t U** 11341 

2120 INK «;S,2f v*3 

^I5<0 RC|i*»t (fla«Mtt 

2)i4u IF K-0 THEN £X[T 4i«B** 

2143 A^ it.^,V,t 

,2lSCl IF « :i3 THtN 

2I60 PRINT «^, LHFifll31) 

2l7(,f i("K-4 

21BO EL1S£ 

21 W PFilNl P3, Ct#i# U3**k»( «"0 

2Z0(» END IF 

2210 ¥"y*( 

:23;^ tND RCP*at *!•«•■ 

I230 QVIth •3,i.> 

27*0 END D£Flr>« 

2SM0 1¥f1«rl <*>«*4i<t***»*««to^** >•••■>>■*> k 

2S10 DfiFiriv PhuCMdui'* '•t4r« 

2S«!0 (liEM^i^ ^ #■■*■* **«*****• ***i,.Mtfik,,p-p 

2^iii LOCdl I 

2540 F(Jf< I ''I TO fK> 

2500 POINT HNO M121, fiNt} UuOJ 

2'btn.K NtJtt i 

S^f-'' ENt» tlEFinp 

;,'*(.M.ii Nt:M«pi •••••••••••*••••»••**>.**>>.# 

J6ia DEFtn* PFnX,w]i-r w -wict *t«r« 

^ttZO RCnj^ I ***««aki I • • • ••••,.*««**««*,i> > > 

Zi>Sf.> LOC«l 1 . K , K 1 
26;hj if By>.U 1MCN 

2&6V H-VI Itl-'MV/Z 

2670 ELtt£ 

2i80 K-tOO-1iV/2l Kl-lOO 

2b90 END IF 

27<H> POA L-0 TO AfiS (Pvi/a 

2710 POINT ttun <112I, F(ND (>; TQ st|t 

37^0 NCJiT I 

?734 END DEFin* 

3000 MiHarl •«*««>*«**a>«a*««**a*app**<*a 

30I0 DEFin* fKOCvdur * dvl «v U: 

3020 flEH*rk .......■■■...a.... 

7070 t.€ICal j,» 
3040 FOR 1-1 TO 100 
30S0 FOR t"l TO « 

306CI NEiir t 

3070 N£XT J 
SOeO END OEFlnii 

5700 RCIivl ••••»»»#•»»«»»•«»»»»»•»»»•:»«» 

32 lU DfiFlnr F'RDCrdur* »tart 

3220 ftEri*fi'. .•..".■•••■»•.*......■.....«•■ 

J230 h>t ghtpSSOOO 

3240 vvlocity^-lHO 

32&0 ^upl>3000t ftce*L>0 

3260 •Ptting^Oi dr~li av-fl 

3270 ADATE 4-0ATE>t ti(i»»0 

3380 PO»';E H lA3e&&,0i aId_ti4iv-V 

3290 END {lEFinp 

1400 RtMart •••••••••••••••«*•••**••••*•• 

3410 IJEFtn* FROCvdur* c«lcot4t)an« 

3420 PtMart ••••••••••••••••••••••••••**♦ 

3430 nctt.ti*** (»tet.^l* (1 63E^6 1 

3440 \ipd*tw* ( n*M_tiB»"alcJ_tiiH»} /SO 

74^ Dld_tli»>'n>H_tl«>i «ign-l 

3460 *ccpl'>S.4>upd«t»*( . ;:a**tltrig -Iti IF «cc*t<0 TiCH algr 

-I 

3470 ch4riigp_in_hPight'> upd4tv«<v*lectity'«^ftign* l4cc*l''2l> 

3480 hpi ght"hpt ght*ching»_ i n_ni*i qht 

3'49<0 vb] a<; 1 1 v <ch«ngB_S n_ii« I ght /update) 

3Soa pv^icriAngp^in^hPight ) /2S 

3310 'fii*l>fu*) -updPtw«t*f ttnq«2 

3320 IF fM»J4-0 THEN lu^l-v 

3970 IF heigh t':0 TIEN h#ig1^t«0 

3SS0 END DEFine 

3BtiO REn^fh *•••«■••«•••««•*•«.«.>•*•*.*■ 

34t0 DEFtn* FuHcttoft k»¥pf4«» I w j 

3420 BEMarl m •»■•••»»• »»••••»»••••■»••» 

3640 **■ lf*^t*l iO> 

S450 IF si-"-- UB li'V" 0*^ it '9' THEN 

36bS e-^ft &*D IF 

3470 IF tLiptQii TI<C:N =«i> 

^btf.) IF r-U THEN BEEPi RE I urn x 

:^t^'*ll tfefeF' 0,¥u/g ,0,0,u,ui. C^' 

jyt.Hi RET urn : 

;.iiv tND UW Ifi* 

40*>O F>tHark ••»*•••.••.•*....»»»..**•-..- 

#0)O DEFlne F'ROCedure tDntrol _bD4r d 

4020 KtH*rU ............................. 

4030 tltlP 



SB 
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*i;<KiNtn*ft »■*••«••*••■**•■'<*■■••*•*•■••» 60B0 

42i!£i MLHjtrl **-.».»,.«.-*.»...-. --..•.•.. 61 OO 

4^4C INI I*.!) F^INl •4t\'' Lunri4- LamtLtm- fal^il 

*^ti tHt •4.^ bi:M> 

4Z«»0 END DCFiniv A140 

4400 Htlldf I *«••••••■■■>■•'->••-••-*»•«••• tilSK' 

441ia Ue^in* |^UI,*<liirv r»*airni^ fclbtn 

'I4:hi nEM^rl. «••■»■■■■■■■>■>•••••••<*<•••» 6I3VU 

4450 «T (H,3,7i PKINl ft-l,lHl ihaigni)j~ " tthKK> 

44*0 nl tt4,/,/t f-ftim M.-IMT tvclDcitvH" * **H^' 

44a<> Nl #4,9,7t PRlNfl 114, fNr |fu»iH~ ' *^2t« 

44bO tipqet'UATEIi ill •4,lt,7t Pttim •* , Itriwt U«> lU 20) b&-<i 

447it;» p:^r l«4,l^,/i H^lfir i4,»*ttift5. i44u 

44»0 END DCfina bbSAf 

46|tJ DEFina FROCadur* tTitft 64 ^<i 

4b:;0' hbnai't >•••>•••«•«**««•..■■.. 6J)43u 

4*1 ?0 IF duf-O THCK fifiTurn bt>90 

4fr4<J SCROLL fltv *^K' 

46^54.1 Miorw_it#r« 6?;:0 

4i60 END DEFine A730 

StMW FfLn^f I >**B>>**«*>4a*i*ii**«.*t< 6'i'4g 

Stl^C) REIIar^ •»««••••••••••••••«•«••••••«■ &/<ili 

5040 IF y*iii THEN «dd<' < htiJ gh t - 3SiJU I / 25 6770 

SOfaCi IF ABS <«ddl - 1 THEN tttfO 

S07*J tr «dd y 1t*,N *»&LK.> 

5u80 PAPER Of StACLL IWT lAdUl fceH-' 

»>90 morm^mtmrm. i>ri|]) i «dd«Add- INI l«dd» bB'^O 

51 OO ELSE ~ e«BJi,f 

51 10 f>n^lt <it SCRtlLL (INT taddl *tl ^Mi) 

9t3<0 Add-Ad4- IN I Iddd) '•1 bB5rj 

Bl^ END IF hbbV 

Si 40 ENO IF 7lKM,i 

UISO END DEFl*** /OKI 

bOOO IKH«rl ■»••• I*********** purx* t 7020 

6^>I0 SEFln? ffiOCtdurif i nvtruc t i otib 7040 

6020 ftth**- ..<!»*•*•*..*••« 70Sg 

603U t ( 1 1 > 706l' 
t,<t40 fmMT M^\\\'' Da vD« w*M "V" I nitrwct I on^'^'S" <¥'" 7f)70 



nEp««t V** 

Zl- tM-EV* l-ll 

IF =*-"¥- UFt jt»-y'- 1M£J< E>i|T yn 

tF i*^-H- Dfc s»-'n" THtN filErurn 

CL5 «S 

htSIQHE 6«CK> 
F[lf< H«l rn 2b 

d#1*/ i^i 

REfU> zti FfltNr USt^tV 

d »1 A y t 1 ij i 
ENt) DEFl^if 
DAtA "th* objBct Q^" 

"to Und ^our " 

"I lin*r I jhdrr on" 
"to the mur^ace'' 

'Of thp noDPti ■" 

'VOLI, AUHt I And" 

"Mtth 4 ntiaed lat" 
*'i*efc tridin lb ft" 
'aw* M^t.ond. YtHj* 

-fmrt *t IH«> (*t" 

"Ju^iO untta 04" 
"fu«l. UHH th*" 
'numtiipr li#yi^, M* 
"to -^ to B«l«Ct~ 
"roci^t trwuifct.'' 
'*A «#tting cf 3* 
"will juat Match'' 
-th« pull Of" 
■*gp«,vll V. " 
"iiOOd lucht" 



OflTA 

GAtA 

DATA 
DA1A 
IM1A 

DHlA 
tfAtn 

DATA 
DA I A 
IMIA 

oa^e^ 

DATA 

DATA 
D4TA 
£rAf<^ 
DAI A 

DATA 
CU1A - - 
DATA " » 

UATft *' *' 

DEFina Pf!CK:*dui'« b^^wi 
F)£fl4rH •«••«•••••*••>*•**■■ i 
CXS US 

ftl •9tS,Ot PRINT #a,' l»r«»» 
ll- II»E/r t'Jl 



M k»y-\S" Co •t«rt. 



your UDG, press '& '; it will ap- 
pear in [he left hand window at 
three different character si^es. 
The nine numbefs appearing on 
the right hand side of the mauiK 
are the numbers POKEd into the 
bit pattern table (at the ap- 
propriate place for that 
character code. Line 600} to 
create (he new character. 

Lunar Lander 

Having created one or more 
UDGs, then these new 
characters have io be transfer- 
red to the application program 
fequiring them. An eicampte ot 
this appears in the program in 
listi.ng 2 . This is a lunar landing 
program, in which the UDG& 
provide the thapn of the landing 
vehicle. Full game insiructions 
appear with the program, and 
it's Quite fun, as well as being a 
good example o1 UDGs! 

The UDGs are set up in theif 
own procedure EUne 1 000 on- 
wa rds } , in w h ich s pa ce is reserv - 
ed I Line "1040}, and ihe bit pat- 
tern start address is defined 
(Une 1 &0 ). Channd 4 's ex tra' 
charge tar set vector is changed 
to the neuu $tart atidress 
If060),andth@ table contents 
POKEd into position 
(1070-1100). 



It's worth making some com- 
ment about the layout of the 
character bit pattern table. The 
first byte of the table contains 
the character code of the first 
character in the tab\&minus J, trv 
tf>e 'Lender' prograrYi it is 127, 
ast)iefirstcharac<eris128 The 
second bvie contains the 
number of cK^rsciers whose t>ii 
pattern is defined in the table; 
fifteen in this Bxample,_The next 
nine bytes make up the bit pat- 
tern of the 'default' character - 



thai IS, the character ^hich is 
printed on the screen if you try to 
print an 'illegal' character. Final- 
ly- we get round to the bi! pat- 
terns of the UDGs. which follow 
the default character in blocks of 
nine, in ascending numerical 
order. The first bfock of nine 
defines character 128, the next 
nine, 129, and so on. The 
numbers tfiat are POKEd in, in 
each block of nine, are those 
which appear in the UDG 
designer program, and they are 




POKEd into the bit pa Hern table 
in the same order as they appear 
on the screen iri the designer 
program. 

So, you should now have all 
the information necessary to 
design and jse UDGs in your 
own programs. Before I close, 
there are a couple of additional 
features of Lander' (nothing to 
do with UDGs I which program- 
mers might find of value. The 
simple statement in Une 3270 
sets the internal clock toiero, to 
make the siari of the game. The 
duration, in tninutes and 
seconds then gets printed onto 
the screen using a substring 
(DATES). 

For the calculations involving 
t j me , it w a s nee essary to have a t 
least a tenth of a second ac- 
curacy; the internal clock was 
inadequate for this, as »t has one 
second as its smallest unit. The 
program makes use of the Of s 
frame counter, which in- 
crements every 1 /50 Ih of a se- 
cond. The frame counter is a! 
address 163886, and is a 
word" (two bytes) in length. 
Having set the frame counter to 
£ero(line3280^ttisthen possi- 
ble to PEEK. W the frame 
counter to determine the 
number of SOihs of a second 
which have elapsed 
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Peripheral 
Problems 

John ure from Birmingham, has a point 

to make. 



Begu iders Of ZX Com 

put my mav remember my article 
on ihe trials anti trLbulat^ons of 
t^ttachirtg a daisywheel printer. 
interface, and professional 
keyboard to the ZX Spectrum, 
At the end of that article I men 
tioned that I had finally got the* 
system working, apart from a 
few mysterious "crashes" 
which I put down lo faulty soft 
ware, As it turned out, ttie soft- 
ware was not to blame - it was 
the Spactrum's ULA lUncom- 
mittecJ Lo^ic Array) which was 
allergic to the professional 
kevboardl 



The system I was trying lo 
run inclutJed a printer interface 
!ZX LPrint lit from Euroelec- 
tronicsi; a da Is yw heel printer 
(Smith -Corona TPI 1; the Fuller 
FDS keyboard and the Word 
Processor program, Tasword 
Two I from fas man Software!, 

Since Fuller had gone into li- 
quidation, I was unable to get 
any help ffom ihat source. 
However, Tasman Software 
recommended the use of the 
Transform keyli^oard in conjunc 
tion with a special keyboard buf 
fer which would overcome the 
probFems I was experiencing 



with the Spectrum's ULA, {\ 
should point out that not all ver- 
sions of the Spectrum will re- 
quire this additional "buffer- 
ing". The only way of finding 
out if your Spectrum needs a 
buffer is by attaching the new 
keyboard ar^d waiitmg for a pro- 
gram to era s hi 1 

The Transforrr keyboard ^ind 
buffer were duly purchased Uhe 
f i rst k eyboa rd had to be re i u r ned 
as the GPO seemed to have usetJ 
it as a football K the Spectrum 
PC B was taken out of the Ful^r 
case artd installed in the 
Transform case but, how to tit 




Ihe buffer? Despite much 
Iwisling and turning, and many 
muttered oaths, that buffer fiad 
me foited. A call to Transform, 
and all was revealed- Two 
seconds Jaier the buffer was at 
tached and rrty face had gone a 
bright red because of the certain 
knowledge that a five-year-old 
could have solve the matter. If 
oriily firms would send Out pro 
per instructions — anything to 
avoid having to feel a "proper 
Wally"- 

Readers wilt be relieved to 
know thai the system now 
works perfectly - it's only 
takfn me about four months to 
(](?i H'vefy thing "up and runn 
tng' [ That brings me on to 
another bug-bear of mtne. I'm 
sure I would not have had as 
n^any problems if I had been able 
to deal directly with a speciaJisT 
computer shop. Why are there 
sofewandwhyafeihesocalled 
'"computer departments " in 
large stores soabysmaP Allow 
me to explain further . . , 

On deciiding to purchase a 
programmabieioysiickinterface 
lafter the excellent review in 
October's ZX Computing 
crawHK 1 tried several computet 
outlets in Birmingham without 
success. A specialist computer 
store (newly opened) said "Try 
again next week. We are due to 
get some in then" {sounds like a 
TV show II, Unfortunately. Itiad 
decided to buy the Fox interface 
and the store would not be 
stocking that particular model, I 
then tried those infamous 
computer departments 
"What's that, then? " "We've 
got the Sinclair one, wiH that 
doi' " "Is this what you mean?' 
I whilst holding a Kemps ton non- 
programmable interface) were 
iust some of the more intQlligent 
responses. Once more 1 would 
htaue to purchase by post. 

Oh well, perhaps I'll buy 
some software to cheer myself 
up, I thought. You've guessed it, 
no such luck. 1 couldn't ^ei "Jet 
Sot Willy", "Trashman", 
"Tornado Low Level" or any of 
the other dojien or so pieces of 
software \ would have settled 
for. Perhaps Ray will send me 
some software toieview! Until 
then ril continue to buy mail- 
order despite the occasional 
hiccup, 

(PS - I would have liked to 
have done a review of a Spec- 
trum monitor interface on offer 
from a company called 
' 'Microdelerlum" , Unfort- 
unately, after waiting some 
three months the firm have 
returned my cheque saying that 
they are having production pro- 
blem s . T hey s ee m to have s pell 
,ing problems as well!) 
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David Hanson and Geoffrey Bowers, of 
SMUG — speyside Microcomputer users 

Group — sent us this superior racing 

game which needs skill and strategy as 

well as fast reactions. 



somewhat dttferenl trom others 
that vou rnay have seen and m- 
corporates sevcfal imeresting 
features: 

1 , The object o' the game is to 
complete five faps in the fastest 
possible timt. A record time ts 
kept. 

2, The track covers two 
screens, has real hairpin bends 
which iiwolve some careful 
planning, has PITS forre-fuelUng 
ar^d tyre change, spectators, 
I re es etc, and the screen scrolls 
downwards. 

3, Oriving; 

You have 'ive possible 
movemerits, three o* which re 
quire two keys to be pressed at 
the same time. 

To negotiate the hairpm 
bends effectivety requires skill. 

You decide whether or not to 
go into the pit^ and then have 
the option to take on fuel and/or 
chtinge tyres. 

There are some risky 'stunts' 
which can be o* benefit lo an ex ■ 
perienced driver, but you can 
discover these for yourself? 



There i^ a PANIC IdciJily 
holding down the 'P' key will 
temporarily halt you whilst you 
collect your though is I 

4. On screen dials iPRlNTed on 
linos 22/23, which are not af- 
fected by the down scroll, but 
are not COP¥ed by the printer) 



Changing the 
Circuit 

If you do not [ike the circuit as It 
is, you can easily change it by 
alTering the graphics in the str- 
ings In lines 1 020 to 1 450, It is 
best to plan your circuit on 
squared paper first, though. 



Nates an samm a/ th^ liit^s 

Lines 

71 10-7116 Check the fuel input to make sure thai a letter 

key has not theen pressed by mistake, since 
this would BREAK the program with ain error 
report. 

594 S 5955 PRINTing on lines 22/23 la accessed by POKE 

1 64 1 8,0 before and POKE 1 64 1 8, 2 after- 
wards. 

9990-9996 (f the program is SAVEd by GOTO 9990, the 

program will auto -RUN on LOAOing. 



show FUEL. TYRE WEAR. LAPS 
COMPLETED and TIME, 

5. Your attempt ends pre- 
maturely i'f you; crash into a tree 
(asteriskl, run over a spectator 
(inverse zero), run out of fueL 
have a burst tyre (because your 
tyres have worn too much I or 
ruinouiofspace(ieifyou9ettoo 
hkgh up or, more likely, too tow 
down the screeni. 



Instructions 

The program makes use of two 
machine code routines 

Ii9 A screen inversion routine. 

WW A down-scroll routine. 

Those readers who are familiar 
with enterifvg machir^e code will 
no doubt have their favourite 
way of doing this, but for the 
sake of those who may be doing 
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this fof ihe first time, 3 "user- 
friendly" routine is given in 
Listing 1 , 

Enter Listincj 1 , taking great 
care That Lines ^ and 2 are cor 
rect. These lines wilb eventually 
hold the two machine code 
routines. 

Study listing 2, From left lo 
right, the four columns are: Ad' 
dress - Decimal code - 
Character - Running total. 

The two right-hand columns 
are for you to check that you 
have correctly entered !he 
decimal code. The character 
shows how the machlrte code 
will eventually appear in the 
listing. 

The computer will PRINT an 
address (starting at 16&14fand 
give you a prompt (inverse L) to 
enter a number. Enter the 
number in the second column. 
The computer will automatiiCallY 
PHIMT the character in column 3 
and the totaHn column 4, exact- 
ly as in Listing 2, 

The computer will then wait 
fof you to INPUT a string (in- 
verse L againj Check carefully 
that the last line on the screen is 
ejoctly as shown in Listing 2. If 
all is well, pressZ and NEWLINE. 
If vou have made an error, press 
any other key and NEWLINE, 
and you will be able to enter the 
correct decimal code before the 
computer goes on to the next 
address. 

Note: when the screen is full, 
you will get an 'error repofi 
5/9510'. When this happens, 
press CONT and NEWLINE. 
Also, there i5 a jump in address 
from \ 6532 To 1 6539 because 
the REM in line 2 of the listing 
Occupies addresses 

16533- 1 6538 inclusive. If you 
have made an error, then EDIT 
and .re RUN this program 



From now on. Line 1 and 2 
must be safeguarded, experts 
will know of a fool-proof method 
but it is useful for a relative 
beginner to keep the two 
machine code routines 
separate). 

You can check the two 
machine code routines by ad 
ding the 5 lines of Listing 3 (tak- 
ing gfeat care not to eliminate 
lines 1 and 2f). Then, type RUN 
and NEWLINE. If all is well, you 
should gut a black screen which 
scrolls downwards, leaving two 
black lines at the bottom of the 
screen. If this does not happen, 
check where you went wrong' 

Now, carefully elimmatelines 
^0 50 and 9500 9610 (but do 
NOT elinnlrvate Lines 1 and 2). At 
this point, SAVE the program {if 
you keep a copy on a separate 
cassette, you will be able to use 
these routines in future, in other 

programsl. 

Now enter the lines of Listing 
4 (except Lines 1 and 2 which 
are already ihereL It is strongly 
recommended that vou SAVE 
the program every half hour or 
so in case of a power failure or 
other problems. SAVEing on 
alternate sides of the cassette is 
an additional safeguard. 

Finally, SAVE the completed 
program by GOTO 9990 which 
will ensure that it aulo-RUNs on 
LOADing. 

Cassette insert 



I1 is relatively easy to design 
your own cassette insert, par- 
ticularly if you have a ZX printer 
which produces screen dumps 
of the correct siae. Why not 
make use of the one here, or bet- 
ter still design your own ? 



Variabtas UsBd 

FT 

T$(44,32} 

N 

E 

G,F 

N1 

ZS 

LZ 

Z 

Z 

V 

R 

T 

R$ 

S&.VS 

LAPS 

FUEL 

TW 

TIME 



Fastest dme. 
Track graphics. 
Number of T$ to be PBlNTed, 
Line number at which T^ is to be PRINTed, 
Line and column number o' car, 
A value of N used in checking Crasties, 
Input of fuel. 
Length of ZS. 
Number ol character in Z$. 
Fuel input. 

Fuel during re-'uel|mg routine. 
Random time for tyre change. 
Time during tvre change routine- 
input dtjring end routine. 
Title. 

Number of completed taps. 
Fuel left. 
Tyre wear. 
Time taken so far. 



Mam S«etk>ns of the Progmm Thess At^ itH^cattttOn iho Ssting as R£fi^ in 
inverse video, but are ftsted here for corwontence. 



100 


INSTRUCTIONS 


1000 


TRACK GRAPHICS 


1500 


PRINT RECORD TIME (If appropriate! 


3O00 


PRINT TRACK AND CAR AT THE START 


3200 


START VARIABLES 


5000 


CONTROL CENTRE (The main parT of the pro- 




gram, checking to see if keys have been 




pressed, PBlNTing car, updating the variables 




FUEL, TW, TIME). 


5900 


PRINT FUEL ETC 


6000 


CHECK CRASHES (And crossing line ai com- 




pletion of each lap) 


6500 


PANIC 


7000 


PIT STOP 


7090 


FUEL 


7200 


TYRE CHANGE 


8100 


FINISH (Successful completion of 5 laps) 


8200 


END ROUTiNE 


8250 


HIT TREE 


8300 


HIT CROWD 


8400 


lYRE BURST 


8500 


TIME UP 


8600 


TANK EWPTY 


8700 


OFF SCREEN (if car gets loo high up or too 




low down on the screen) 


8999 


TITLE 



Listing J 



Listing 2 



1 


P.En 1, 


£ 54.567890 1£ 


34567 


'89 




2 

J.56 
9500 


ft£M 1 


E3456- 


73901234567 


'39012 


■3 


LET J 


=0 










9505 


LET I 


=16514 








9510 


PRINT 


I: 










9515 


INPUT 












9520 


PR IHT 


Tt^e 


15-LE^ 


i STfti 


p C .< C.i 


T 


RB l3;CMR$ 


■: T^S J0-LEN STR* i.^ 


-r 


CJ : J4C 












qg:2=; 


IHPVT 


Z5 










9530 


IF 2$ 


<>"Z" 


THEN 


GOTO 


9515 




9535 


LET J 


=J^C 










9540 


POKE 


I-C 










9S45 


IF I^ 


1553£ 


THEN 


LET J 


= 1653 


8 


9550 


IF 1 = 


16564 


THEN 


GOTO 


9600 




9555 


LET I 


=^1+1 










9560 


GOTO 


9510 










9c^0 


CL5 












9605 


LI5T 












9610 


5TOP 













16514 
16S15 
16516 
16517 
165 IS 
16519 
16520 
16521 
16522 
15523 
16524 
16S25 
16526 
165S7 
1652© 
16S29 
16533 
16531 
16532 
16539 
16540 



42 


e 




12 


£ 


54 


64 


RNP 


116 


14 




13£ 


22 


— 


1S4 


6 


/ 


160 


32 


4 


192 


35 


7 


227 


126 


^7 


353 


193 


LEN 


551 


128 


■ 


679 


119 


•7 


798 


15 


( 


814 


249 


RRND 


1063 


35 


7 


1098 


13 


« 


1111 


32 


d. 


1143 


243 


NEXT 


1366 


201 


TfiN 


1567 


4g 


E 


1629 


15 


£ 


1641 
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1554-1 
1654-2 

16540- 
16S45 
165i6 

iSSi- 
165iS 
15549 
16550 
16551 
16552 

16 5b 5 
16556 

16557 
16558 

16559 
16563 
16561 
165eS 
16563 
i6SD.l 



6* 


RND 


1705 


17 


1 


1722 


214 


CHRt 


1936 


si 


■ 


1936 


£5 


, 


1963 


£35 


FOR 


2193 


4S 


E 


224^ 


IS 


£ 


2252 


6* 


RND 


2316 


1 


• 


2317 


ISI 


% 


249a 


£ 


251?^ 


§ 


m 


2509 


237 


G0SU6 


37^6 


1S4 


f 


293S 


1 


£931 


^ 




2931 


":'"* 


4 


2963 


35 


7 


2QQ;= 


54 





3052 







3©52 


16 


( 


3066 


S51 


CLS 


3319 


2^1 


TflN 


3520 



Listing 3 

10 
20 
30 
40 
50 



LET Iv sij 5h 16514 
FOP X=l TO 20 
LET Ul=U5R 16539 
T-J5XT X 
STOP 



L^rwfff4 

1 •-:EM ElPT'iD -,»i^7%i NE ^.T Tt::ir. 

2 3EM rf:»ND I Chips *. TQC: E£kND 
■S'™ G06L"E ^ A"'C- I CLS Tfll^! 

53 P:£M 

6^ LF"!" ■'-^- 



100 PEM LOIi^zl^SSQS 

105 CL5 

110 PRINT AT l,llj "SSS^EEHl'^ 

120 PRINT P.r 4,1; "YOU ■'::T Q^l^P 
!_ETE § L»SP5 IN fl-5 FR6T h TI?-SE A 
3 P065IE>_E L'5IN«3 THE FOLLOgiNG 

K,E^'■S .'^fiT 10,3. ■■§ LEFT", RTJ4. 
16; "i fiND DOWN" , «T 11 . 16. ' ^SB^M 

130 PRINT AT 14.3; ■■§ RIGHT'" . gT 
14. , 16 ; 'U RNQ DOUiN" ; AT 15 , 16. ^^331 

ai RIGHT". RT ie-.3;"S Pt^NIC"; py_ i 
8jl6;"lRND FR5T-1RT 19.16;"'SI^ 

a UP" 

140 LET- :..J=U5R 16514 
150 PRINT RT 21,3; "PPeSi 
" ^n =-nHT 11 ^ UE "; h^T 21,3 



iot< If INKEY $ = '"■■ THEN GOTO 150 
200 CLS 

210 PRXNT AT 10,1; "FUEL TRNK Cfl 

^" ; RT 12,3;"r-^'RE 



PACXTN' 

WERR MRXlHU^i 

220 LET t/=Li5R 16514 

230 PRINT RT 21/3; ■' PRES S RN" 
■■ "^0 C0NTT?iiJ5' RT ^1.3 



p., c 



240 IF INKEYS="" THEN GOTO £3^ 

250 ClS 

300 PRINT RT 5,1; ■■VOU USE UP flO 
R5 FU5L IF VOU HIT THE EDGE OR C 
ftPPY OUT HRN0UMRE5";RT 10,1; -'YOU 
P TYRES UERR UHEN VOU PRESS THE 

SHIFT KEV" 

310 LET U=U5R 16514 



320 PRINT RT 21 .3. "PRES ^ ^!i - 5 
Y TO OOHT INUE " . RT 21.3, ' hJ-j-tf^^lff 



___ ^ „ ^ 5= THEN GOTO 320 

3"3i? Cu3 

-35t3 PRINT RT 10 . 1 : "YOU CRN RE-F 
UEL OR CHm-iSS: T^rPES BY GOING TO 
ThE. PITS SUT TIME GOES ON" 

360 LET g^U.5R 16514 

370 IF FT. 1000 THEN P^-IriT RT 16 
r3; "PRSTEST TIME SO FRR ■■;FT;-SE 
CONDS" 

330 PRIriT RT 21.3;"PRE"55 _RNJ '-5 

V TO r:D*'JTTr^iljF" 



390 j,- 

400 Cl_5 

1000 REM iJ&^Ss^MlJ^SS^^ 

1010 E'lM T$ (4-1 -.- 

1020 LET T$ '1 „. 

l<S3lr" urr T * " " " 



f^T 21 ,3;,"! 

THEN eOTO 330 




1040 LET Ts 1 

1050. LET T* 1. -t 



1060 J-^TT$J5J -■ S§ 
1090 LET TS i.3. ^ 






11 00 LET T$ 
1110 L £ ~ 

J. jl CL t- — .. r ' i, J, ■ — 



0; =' 




lis 

1160 j^T T lClglis" 
117© LET Tstia) =" 




1130 LET T$ fl7) =" 

fw f 4lS8BillllStSBStllllllHtiSIHH 

1190 LET„Ti„t_lSl = 
II00 LET T$C19} = ' 
LET T j (20 ) s"?! 

LET T$C a iii a'- 
LET T*«£2) =" 

___ „,^ JHUMff ^jfl^^^^^^m^wj^ 

1240 LET T$(23:!^:" 





12S0 LET T$(24< =:: 

1260 LET 

1270 LET 

12S0 LET T$ i^ 

1290 LET r% il 

1300 LET T$ (29:) =" 

1310 L'rr T$(30r=" 
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1320 LET T$C31) ='* 
1330 LET T$^.3^' 

134.0 LET, T.$ (3 3) ss 

»l ^"^' 

1 




1390 LET T$r33)=-^i 
14£0 LET T^39L = 

WBmm** * » * *: „. 

t4 1g LET T $C4>e J s 

WKSSB^*^ * * * * - _. 

Ifg^ LET T $t4-1 ) =' 
14.3tZ> LET T$ t4.gJ s=" 
1440 LET' T$i4'33 '^^ 
1450LET Ti(44y='' 

1430 CL5 

1490 IF ^ 'T-1^^0_ THEN GOTO £900 

1510 PRi TjT ^T 1^ ,g; --RECORD TIH 
V ; FT ^ 



1520 LET i^.-ij^^i::: 16514 

1S30 PRINT HT j21.3;"PRE55 ^i\ 

V TO CC'HTINUE" . AT ^1,3 



1540 IP 

£900 PGr-E 16.tia,0 

£910 c-g'^-jT- Q^ 22,0. 



THEN GOTH 1 




29S0 POKE a5.il:= ^ 

3000 P£? 



»:^ND CfiR 



3010 LET ^^-22 

30£0 LET Z-id 

3030 PfvJt-JT RT E,0;TS(N1 

304.0 LET ?Uf-4-i 

3050 LET E=E+1 

3060 IF E=£l THEK LET Ns22 

3070 IF E^ai THEM GOTO 3100 

3030 GDTC_3030 

3200 REM ^_ 

3210 LET LAP 

3S£0 LET FUEj_=ii50 

3230 LET G=10 

3240 LET p=i5 

3260 PRINT PT Q,F,-'B" 

3270 LET Ty=0 

3280 LET ~It^E ^0 

5000 PEM ^sr 



Ezl^ 



"^e^=:r^PRifteL= = 



5050 i_£T U=U5P iJ^SSa 

5050 LET N=N+1 

5070 PRINT RT @,0;TJ(N:i 

5030 IF N=44 THEM LET N=0 
5090 IF G j 19 THEN GOTO 3700 
S100 IF COC-E lNKFfS=33 THEN GOTO 

5S0t3 
5110 IF CODE IN»':E^/$=36 THEN GOTO 

5600 
5120 IP CODE lNKeV$=li4 THEN GOT 
5700 

5130 IF CODE INKEYS = liS THEN L-OT 

5-500 

5140 IF CODE INt*:EV'S=112 THEN "-OT 

5360 

5150 IF CODE INKEV$=53 THEN GOSU 

B 5500 



5430 PRINT RT G,F, "B'^RT G + l^r 

I r 

5i^5 QO^JB ee0O 

5450 GOTO 5900 

"S^'id^ LET P=F-i 

5510 PRINT AT G.=- B *^^ ^ + 1 "'- 

5520 LET FuEL=FUEL-l 

5560 GCiuE' 6000 

5570 GOTO 5S00 

5600 LET F=F+1 

5610 PRINT CT C,F:''n hT Q + 1_F-1 

5630 LET FueL=FLi£L-l 

?650 G05iJE 6000 

5670 GOTO 5900 

5700 LET G=G+2 

5710 LET r^f'-^ 

571E IF G>i9 THEN GOTO 3700 

S720 PfiiNT t^T G-l^F+a;" , AT ^ " 

5730 LET FUEL=FU£L-4 

S74.0 LET T!,J=Tg+2 

5750 GOfL!?. 6000 

5760 C-OTO 5300 

5300 LET 8=Q+2 

5310 LET F=F+2 

5315 IF G>19 THEN GOTO 5700 

5320 PRINT 9,T G-l.F-2;** ^* ; RT 5,^ 

, "B" 

5330 LET FUEL=FUEL-4 

534-0 LET TW=Ti.i+2 

5350 QQ^Lm 6000 

5355 GOTO 5900 

5660 LET G=G-3 

5365 IF G : 1 THEN GOTO 8700 

5370 PRINT RT G44.F;" " ; RT G,F," 



5330 LET TW=TU+i 
5390 LET FUEL=FUEL-5 
5900 PEH 



5920 LET FLsE^^rJEL-l 

S930 LET TitiE-TIME + l 

5940 IF FU£L<0 THEN LET FUELs0 

5945 POKE 15413.0 

5949 PRINT ^T 22,5," 

5950 PRINT RT £2 , 6 : FUEL ; RT 22 29 
.LRP-5, RT £5,ll;TU,flT 23j29;TlHE 
595S POKE 16413,2 

5960 If" FUEL=0 THEN GOTO 3500 

5970 IF LPP3=5 THEN GOTO 3100 

5930 IF TIHE =s999 THEN GOTO 3500 

5965 IF TU'49 THEN GOTO 3400 

5990 GOT": «^000 

6000 REM 

S010 LET N1=N 

6020 IF N^=G THEN LET Nl=N + 44, 

6025 IF TS s,Nl-G,F + li =' 

TURN 

6030 IF T4 i.Ni-G , F + l> =' 

T FU£L=rUEL-20 

603^ IF Ti «Ni-G,F+lJ =• 

T TU-TU+B 

6040 IF T$ i;n1-G,F + 1> -' 

TO ^?-£50 

6050 Ir TS ^Nl-G.F4l> -' 

5UE' 7000 

6060 IF T* fNi-G ,F + 1; 5' 

TO 3300 

6070 1^ T* tNi-G.F+l> =' 

T LRPS=LnP5 4l 

6100 RETUP- 

6500 REM maS^ 

6520 PRINT ^T 21 .3: '*PRE5S RNv K£ 

V -:- -rr- --, -jx 21.3 





THEN 


RE 


^'1" 


THEN 


LE 


-i- 


THEN 


LE 


*■*'" 


THEN 


GO 


"fl" 


THEN 


GO 


■■S" 


THEN 


GO 


..». 


THEN 


LE 



6S30 IP INKErvS*:>" 



6600 RETURN 



THEN GOTO 652 
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70SS REM 3 

'01i5 PRI^■i 




7030 IF irJKEVS='*- THEN GOTO 7010 
^0J.i3 IF COr^E INKEVS=S7 THEN GOTO 

72^0 
7^50 IF CODE INKEY$043 THEN GOT 
7010 

7095 PRINT fiT £0,0;fl$^flT £1 
7100 TDT^ir ^T ^.0 -> 

, ru-i_ 

7110 INPUT Z% 

7111 LET L2=LEN Zi 

7112 IF LEN Z$=^ THEN GOTO 7113 

7113 FOR Z^l TO 1,2 

7114- 1? CODE ZS^ZJ >37 OR CODE ZS 
IZ) i23 THEN SOTO 7100 

7115 NEXT 2 

7116 LET Z=UfiL Z$ 
71£0 P0K;I 1641S,0 





714-ti PPINT ftT Z= 5;FnEL;fiT 2£ 2<3 

.L-hPSiRT 23,ii,Tu.RT S3, 29; TIME 

7145 LET y=FUEu 

71S0 LET Y=Y+£ 

7i5S LET TIMEsTlME + -l 

7160 PRINT AT £3,6;Y,RT £3 , 29 ; TI 

hE 

7i70 IF y>=£00 OR V>=FUEL+2 THEN 

GOTO 7130 

7175 GOTO 7150 

7130 POKE 1&413^2 

7135 LET FUEL=. 

7190 IF FUEL>^00 TV^E.\^ i_ET FUE^ =£ 
00 

7193 PRINT !=tT 20.0:R t:ftT 21 -3 Og 






; RT c't? 

7196 IF INKE-Ss THEN GOTO "195 

7197 IF CODE lNKEvSt>57 THEN GOT 
O 3000 

72<3o REH iigg^T -g^TiiJTsrTfcfTTl 

7205 PR ij-^T fix £i3 , i^ ; ft 1 
7*210 PC'jrJT a-r ?-? 
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• t c: t> ■-!_■■ _" = -i ■ 1 ' • R IJD 

7230 POKE i^-^^lci^O 
•^giiO PR IMT pT 2l? 




7250 PRl"^'-^ ■-- 22,6, FUEL; AT 25,29 

,LflP5,RT ^J..ll,TU;flT 23, 29 j TIME 

7260 LET T=TIhE 

7270 LET T=T+1 

7275 PfiiNT RT 23.29;T 

7230 IF T=TIHE+R TMEM GOTO 7303 

7290 GOTC= 7270 

7300 ^ET TIME^T 

7310 ^ET TiJ-0 

7320 PRIr^T nr 23 I0,TW 

7330 OQ^-,= it + ld,2 

3000 POKE i6Al5,0 

3010 PRINT 




3020 POKE l&4iS,2 

3050 PETU RN 

6100 REM ^S^S 

3110 IF TlnE;-T THEN LET FT=TIliE 

3120 CLS 

3130 PRINT fkT 10 I "UELL DONE - 



YOU SERT THE RECORD" 

8140 LET g=U5R 16514- 

SlSe P RImT ^^T 15.4, "RECORD TIH 

"j FT. " ^^HUBBB " 

3160'pRIt-(T RT 21 3i"'PRE5z. ^f-i 
;- ■- o 



1 ' : ■■ - M - . - p ^ 21,3; 

6170 ir IrJ^EY*^-" THEN GOTO J160 
3130 CLS 

3200 REM §u=5g:?^asag 

3210 FRIrr '. ^^.^. PRESS S FOR 

ANOTHER PQCE RT 12, 4j "PRESS Q F 

OR INSTR'JCTIOHS" 

3215 LET iJ=U5P 16514 

8220 IP4PUT Rj 

3230 IF RSs-p" THEN GOTO 1000 

3235 IF R$="I' THEN GOTO 100 

3240 GOTO 3220 

3250 i-:t'i 

3255 CL5 

3260 PRINT RT 20,2: "YOU HRUE CRR 

SHED INTO R TREE" 

3270 G:':T"C ^??^t3 

3300 PEH ^±^=05^5 

3305 CLS 

3310 PRINT qr 20.2 grfianr-ffr-^:;eig 



3320 ^'■^'- ^2v>^ 

3400 REM i^iS-^^SISi 

3405 CLS 

3410 PRINT RT £0,5; "YOU HB^E R S 

URST TYRE" 

3420 GOTO__g200 

3500 REM 

3505 CLS 

3510 PRINT qr 20,4, "YOU hR'JE PUN 

OUT OF TinF- 

S520 GOTO 

8600 REM 

6605 CLS 

3610 PRINT RT 20,4 

OUT OF FUEL- 

3620 GOTO 3210 

37^00 REM ^^M^^^Sl 

3^10 "OR E=3 "^0 16 

8 "^2-'' -■-• 



==N---=HRTV 



'YOU HfiK>E RUN 



3725 HEaT t 

3730 PRINT RT 10,3; "YOU HflUE RUN 

OUT OF 3PRCE' 

S740 PRINT AT 14,3; "PRESS RM 

y_T D C n N T T N U E ' ' _ PT 14. , 3 ; "^^S^tliil 

3750 T- -M..F.=,= THEN GOTO 5^40 

3730 i^CTij^^iaO 

9000 _£^ 




9020 ClS 

9030 LET U=USP 16S14 

9040 PRINT RT 4,0;5S,RT 1 1 - iD 
90S0 Pf - - ^ 



-^0,4 

RT 20 . 4 






_ -C'Pt !■ " 

Y KEY TO CONTINUE" 

9060 Ii- Ir<KEV$="' THEN GOTO 9050 

9070 RETURN 

9939 STOP 

9990 SflUE "RS' 

9995 RUN 
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Spectrum 
Disassembler 

S. H. Man from Tottenham presents a 
program for taking apart the ROM or 
any machine code program all in 16K. 



the screen is fuH you are given 
ihe message 'MORE ? 

Pressing Y clears the screen and 
dJ&BSsembfv continues. 
Pressing N restarts the prograrn 
Pressing C produces a COPV 
Ipfovided thai a printer is m 
1 ached]. 
Pressing E ends the program. 

Yc3u must press ENTER fitter 
selecting one of the above op 
tions- If you are using a 48K 
Spectrum then change 32 767 
1065535 in line 980, 



This BASIC prt>gram allows the 
budding machine code program- 
mer to disassemble any sectiort 
of memory The clever part is 
that it fits into 16K' 

All 694 of the 280 instruc 
tion set are catered for and the 
program will PEEK at the ad- 
dresses and convert the 
numlsers to the correct 
mnemonic form, The prograrn 
achieves this by storing ait the 
mnemonics in DATA 
statements and only reading 
them as required, and not, as is 
usual, allocBi}i>g them to an ar- 
my • 

Using ttie Program 

When first RUN, the screen 
displays a reqiitest for the start 



address of fhe disassembly. 
This can be in either hex or 
decimal form and should be 
preceeded by either H or D as ap- 
propriate. For example, HOOlO 
(address 1 6 in RQM| is a possi- 
ble hex input, or D16 is the 
decimal version. 

Note that leading zeros to 
maite a four figure number 
MUST be added when entering 
in hex. Most invalid inputs have 
been trapped with an ap- 
propriate message. 

The program will now 
disassemble from thai address, 
displaying in hen and mnemonic 
form the contents cf that arid 
subsequent memory locations. 
The screen format shows the 
address in hex, the machine 
code and the mnemonic When 



figufo J ■ An eMJunpia nt th& tUssssBfiMv 




0000 
0001 

000B 
CiPPB 
O00E 
0010 
£1013 
0014 
0015 
0016 
P0i:^ 
001 S 
0^1B 
170 IC 

0020 
0023 
0025 
05'26 
002"* 
15F2 
15F3 
I5f4 

15F3 
15F9 
15FA 
15FB 
15FE 
15FF 
1^00 
1601 
1602 
160^ 
1<&0S 
160? 
1603 
1609 



F3 

AF 

IIFFFF 

C3CE1 1 

2A5D5C 

225F5C 

1843 

C3F215 

FF 

FF 

FF 

FF 

FF 

2A5D5C 

-•E 

CI)'^D00 

I^o 

18F7' 
FF 
FF 
FF 

E5 
2A515C 

23 

56 

EB 

CD2C16 

El 

D9 

C9 

87 

C616 

6F 

265C 

9E 

23 

56 



DI 

XOR A 

LD DE.FFFF 

IP IICB 

LD HL, <5C5D> 

LD (5C5F>,HL 

JR 43 

JP 15F2 

RST 0038 

RST 0033 

HST 0038 

RST 0038 

RST 0038 

LD HL^ {5C5D.' 

LD A, 'HL> 

CALL 007D 

RET NC 

CALL 0074 

JR P-* 

RST 0039 

RST 0038 

RST 0039 

EXK 

PUSH HL 

LD HL, (5C51J 

LD E, (HL! 

IfIC HL 

LD D, (HLy 

EX DE,HL 

CALL 162C 

POP HL 

EXX 

RET 

ADD A, A 

ADD A, 16 

LD L,A 

LD H,5C 

LD E, tHL> 

IMC HL 

LD D, tHUJ 



se 
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READ D«(J) 



N 



REM CAPS LOCK 



THEW 



GO T 



9 REM **#**#*♦*#****♦****** 

10 REM **DISASSEMBLER»*# 

11 REM *#****♦*■#**#**#«■♦**** 

12 DATA -B" , "C , "D% "E" , "H'\ ' 
• , " (HL3 " , "A" 

15 DIM D*(a,4) 

17 FOR J=l TP 0t 
EXT J 

20 POKE 23658 J S: 

40 REM ##DEC TO HEX (D=0- 1 6) *» 

45 DEF FN A«(D>=CHR* ( [4e+D AN 
D D<10)+(55+D AND D>9)) 

47 DEF FN BCB»)=(CODE B4-48 AN 
D CODE B»<64}^<C0DE B«-55 AND CO 
DE B«>64) 

50 INPUT -ADDRESS '^'t LINE k*: 
IF K«=""' THEN ao TD 50 

51 IF k«(l)<>»D'" THEN GO TO 5 
7 

52 IF LEN K»>6 OR KS-'D" 
GO TO 50 

53 eO TO 1500 

54 LET A-VAL (K*(2 TO )) 
60 

55 REM 

57 IF K«M) < >-H' 
5 THEN eO TO 50 

58 SO TO 1600 

59 GO SUB 1300 
£0 LET COUNT-0: 
80 REM *##START*** 
90 LET €%'": LET B»="" 

100 GO SUB 940: GO SUB 9S0 

110 IF C*tLEN C»-l 
EN GO TO 510 

120 IF C*(LEN C*-l 
EN GO TO 550 

130 IF C»(LEN C*-l 
EN GO TO 590 

140 IF C*(LeN C»-l TO } 
EN GO TO 610 

150 REM READ INSTRUCTION 

160 GO SUB 1100 

185 LET N»-=" " 

1?0 GO SUB 1000; REM FIND N 

2B0 IF LEN N»=>0 THEN 

210 IF LEN N»=l THEN 

230 GO SUB 980 

240 GO SUB 980 

250 LET B«-C»(LEN C»-l TO 
LEN C»-3 TO LEN C»-2) 

270 LET N-FN B ( N* t 1 ) ) 

280 LET I««I*( TO N-1 ) +B»+( I* SN 
*►!+ (LEN N«-2) TO ) 
}< >"*"} 

290 GO TO 340 

300 REM LEN N»-l 

310 GO SUS 980 



OR LEN {K«)<^ 



CLS 



TO )»-ED" TH 



TO J'^CB" TH 



TO )«"DD" TH 



' FD " TH 



GO TO 340 
GO TO 300 



) +C*( 



AND I*(LEN I« 



320 LET B»=C»fLEN C»-l TO > 
330 GO TO 270 

339 REM 

340 REM #**PRINT »** 

350 PRINT A»iTAB (6)5C»iTAB tiS 
} }I« 

360 LET C0UNT=C0UNT+1 

370 IF C0UNT=22 THEN GO TO 860 

380 IF I«=''RST 0028- THEN GO T 
O 400 

390 GO TO 90 

400 REM **# CAL *#* 

410 LET C*-"" 

420 GO SUB 940 J REM A TO A« 

430 GO SUB 960 

440 LET I*^"DEFB "+C* 

460 PRINT A»|TAB (6>iC»fTAB Ci5 
) t I« 

470 IF Ct-^SS^ THEN GO TO 360 

480 LET COliNT-COUNT + l 

490 IF C0UNT»22 THEN GO TO 860 

500 GO TO 410 

510 REM *-»h» ED ### 

520 GO SUB 980 

525 LET BYTE=«BYTE-64 

?30 RESTORE 2500+10«lNT (BVTE/1 
0) 

535 GO SUB 1120 

540 GO TO 170 

549 REM 

550 REM *** CB ##* 
553 60 SUB 980 

555 GO SUB 560 

556 GO TO 185 

560 RESTORE 3000*10*INT (BYTE/ 6 
4) 

565 LET V-INT ( BYTE/B > -8*INT (E 
YTE/64> 

570 FOR JO0 TO V: READ L»: NEXT 
J 

571 LET y=-BYTE-8#INT (BYTE/6) 

572 LET E*=D»Cv+i) 

575 LET I*-L**E«<1 TO l*f3 AND 
l+y=7> ) 

5B0 RETURN 

590 REM *** t>D OR FD *** 

600 LET X*='"IK'': GO TO 620 

610 LET X«--IY- 

620 GO SUB 960 

630 IF Ct(L£N C*-l TO >="CB" TH 
EN GO TO 790 

640 GO SUB 1100 

670 REM **FIND POSIT. OF HL** 

680 LET K=l 

690 IF K>LEN I»-l THEN STOP 

700 IF IStKJ=-"H" AND I*(K*1)-' 
■ THEN GO TO 720 

710 LET K=K+l; GO TO 690 



'/J- 
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m 


720 


IF BYTE<»43 OR BYTE=57 OR B 


TO 


50 




YTE>- 


225 THEN GO TO 760 


994 


INPUT "COPY ?Y/'N "i LINE 9« 




725 


REM »* HL > IX+D/IY+D ## 


993 


IF Q*<>"Y- THEN GO TO 50 




730 


GO SUB 980 


996 


COPY : GO TO 50 




735 


LET U«=" ■ 


1000 


REM -K-^FIND MO. OF lt## 




736 


IF KOLEN I»-l THEN LET U» 


1005 


LET N*^"- 




-I*(K 


+ 2 TO ) 


1010 


FOR J=l TO LEN IS 




740 


LET I««I«(1 TO K-l)+X«+"+-+ 


L0S0 


IF I*(J)<>-|»" THEN GO TO 1 




C»(LeN C»-l TO )+U« 


040 






7S0 


GO TO 185 


1030 


LET N*-N»+FM A« ( J > 




760 


REM #* HL -> IX OR lY #♦ 


1040 


NEXT J 




762 


LET U*"-' 


1050 


RETURN 




764 


IF K< >LeN I»-l THEN LET U« 


1099 


REM ** READ DATA ## 




•I«(K+2 TO } 


1100 


IF BYTE>=-64 THEN GO TO 114 




770 


LET I*«I»(i TO K-l)+X*+U» 









780 


aO TO 185 


1110 


RESTORE 2010+10*1 NT (BYTE/ 1 




790 


REM ♦*F0 CB OR DD CB** 


0} 






B00 


GO SUB 980^ GO SUB 980 


1120 


FOR J^0 TO BYTE-10*!NT <BYT 




S10 


LET BYTE^PEEK (A-l> 


E/10) 


: REAE I*: NEXT J 




820 


GO SUB 560 


1130 


RETURN 




840 


LET I«-I»( TO LEN I«-3»+X*+ 


1140 


IP BYTE<=19t,.fTHEN GO TO 11 




■*"+C«(3 TO 6)+I*(LEN I») 


60 






850 


GO rO 340 


1150 


RESTORE 2200+10*INT f ( BYTE- 




660 


REM *** MORE? **# 


192>/10) 




870 


INPUT "MORE ?IV/N/C/E)*| LI 


1160 


FDR 3=& TO BYTE-10#INT ( (BY 




NE Q« 


TE-192> /10)-192: READ I*: NEXT J 




875 


IF Qe^-E" THEN STOP 


1170 


RETURN 




880 


IF Q»="N* THEN GO TO 50 


1180 


RESTORE 2700+10*!NT ((BYTE- 




682 


IF Q«="Y' THEN GO TO 890 


64 ) / 64 } 




884 


IF a«<>-C" THEN GO TO 860 


1182 


LET V=INT ( (BYTE-64 W8J -8*1 




885 


COPY : GO TO 860 


NT ( (ByTE-64) /64I 




890 


IF 1*="RST 0028- THEN GO T 


1 ie4 


FOR J-0 TO V: READ L*; NEXT 




9L0 


J 






900 


IF I*<>-DEFB "+C« OR C»=""3e 


1185 


LET V-BYTE-64-e*INT t (BYTE- 




" THEN GO TO 60 


64) /e J 




910 


CLS : LET COUNT=0 


1186 


LET E«=D»(1+V) 




920 


GO TO 400 


1190 


LET I«=L* + E*U TO l+(3 AND 




930 


REM 


1+V*^7)> 




910 


REM #*CONVERT A tO A*** 


1195 


IF BYTE-118 THEN LET I*="H 




950 


LET A»=--i LET R^A; LET K«3 


ALT" 






955 


LET I=INT (R/ (16*K> ) 


1200 


RETURN 


' 


960 


LET A»=A«tFN A* (I J 


1300 


REM #***HEX TO DEC »■»## 




965 


LET R-R- (16'^K)*I 


1305 


LET A=g 




970 


IF K=0 THEN RETURN 


1310 


LET At=K*(2 TO ) 




975 


LET K=K-l; GO TO 955 


i320 


FOR J=l TO 4 




978 


REM 


1340 


LET A=A+U6"{4-JJ >#FN B(A»( 




979 


REM *** SUBROUTINE ## 


J) ) 






980 


IF A>32767 THEN GO TO 992 


1345 


NEXT J 




981 


LET BYTE^PEEK A 


1350 


RETURN 




983 


LET 1-INT (BYTE/t6) 


1500 


REM CHECK FOR SILLY ADDR. 




985 


LET C*=C»+FN A*(IJ 


1510 


LET K-2 




987 


LET C»=C*+FN A»(BYTE-16*I) 


1530 


IF CODE K«(K)<48 OR CODE K* 




990 


LET A=A+l: RETURN 


(K) >S7 THEN GO TO 50 j 




992 


PRINT AT 21 ,6i -ADDRESS EXCE 


1540 


IF K-LEN K« THEN GO TO 54 




ED MftXIMUN.-: BEEP 3,30 


1550 


LET K-Kti: GO TO 1530 




993 


PRINT AT 21,61 " 


1600 


REM CHECK FOR SILLY ADDR. 






■: IF COUNT-0 THEN G 


1610 


LET K»2 


[ 
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1620 IF tCODE K*tK)>=48 AND CODE 
K»CK)'!;=57J OR (CODE K«<K)>=65 A 
ND CODE K«{K)<=?0) THEN SO TO 1 
635 

1630 GO TO 50 

163S IF K^LEN k» THEN GO TO 59 
164J0F LET K=K+i: GO TO 1620 

1999 REM 

2000 REM **# DATA **** 

2010 DATA "NOP-.-LD BC,W#"',''LD 
tBC},A","INC BC%"IMC B'^^DEC B*" 
,"LD B,*" , "RLCft", "EX AF,A^F'-,"A 
DD HL , BC " 

2020 DATA "LD A,(BC)","DEC EC"," 
INC C-p*'DEC C","LD C ,##" , "RRCA" , " 
DJN2 «","LD DE,H«"j"LD (DEJ,A%' 
INC DE" 

2030 DATA "INC D","DEC D%-LD D, 
«" , "RLA" , " JR tt","ADD HL,DE","LD 
A, (DE) " , "DEC DE-',"1NC E","DEC E" 
2040 DATA "LD E , M" » "'RRA" , "' JR NZ , 
♦Cj-'LD HL,H«'',"LD C HK3 , HL " , "^ INC 
HL^-'INC H%"DEC H","LD H , *t -* , " DA 
A" 

20S0 DATA "JR 2,**% "ADD HL , HL " , " 
LD HL, (HNJ " , -DEC HL",MNC L%"DE 
C L-j-LD L,M%"CP L^'JR NC , » % ' 
LD SF^HW* 

2060 DATA '♦LD < ttt* ) , A " , " I HC SP " , " 
INC (HU)","DEC (HD^j'^LD fHL)^**" 
,"SCF'%"JR CM'^'ADD HL,SP%"LD 
A, (ttttJ " , "DEC SP" 

2070 DATA "INC A%"D£C A'-.'LD A, 
H" , "CCF" 

2200 DATA ^-Rer N2"j"PDP BC", "JP 
NZ,«rt'","JP H*t"',"CALL NZ,t*«"p"PUS 
H BC"j"ADD At»","RST 0000", "RET 
Z^,"RET " 

2210 DATA "JP 2f M«" , " " , "CALL Z^H 
♦♦".''CALL ♦+W",''ADC A,«*","RST 000S 
","RET NC","POP D£","JP NC, *»»"," 
OUT (H3 , A " 

2220 DATA "CALL NC ^ HH " , "PUSH DE" 
^"SUE «","RST 0010", "RET C%"EXX 
'\"JP C,«**",-IN A,f»J","CALL C,tt 
I* " ^ " *♦* '■ 

2230 DATA "SBC A,tt"j"RST 0018"," 
RET PO-j-POP ML", MP PO,ttW",''EX 
<SP> »HL" , "CALL PO, W*t " I "PUSH HL " , 
"AND tt" , "RST 0020" 

2240 DATA "RET PE","JP {HL>',"JP 
PE,#H","EX DE,HL",*CALL PE,*»H", 
"","XOR l*%"RST 0028", "RET P","P 
OP AF" 

2250 DATA "JP P,,fH*" , "D I " , " CALL P 
,♦»»-, "PUSH AF-j-OR H",''RST 0030" 



,*RET M-'p-LD SP,HL%"JP M,I***%"E 
I ■ 

2260 DATA "CALL M , M« ■","***", "CP 
»', *RST 0038" 

2270 REM 

2271 REM ********* 
2300 REM 

2499 REM *** ED *** 

2500 DATA "IN B,(C)"p"OUT (C),B" 
, "SEC HLpBC-,*LD ( »« ) , BC " , ^NEG" , 
"RET N-,-IM 0%-LD I, A", "IN C,(C 
>",|'OUT (C3,C" 

2510 DATA "ADC HL,BC",'^LD EC,(«*t 
)'','"j"RET I%"",*LB R.A^-IN D, 
(C)'',"OUT (C),D","SEC HLpDE-.^LD 

(*!♦*) ,DE" 
2520 DATA "","","IM 1","LD A,I% 
"IN E,tC)"f"DUT ^C) ,E'" , "ADC HL , D 
E" , "LD DE, (ttt* 3 '♦,•"'■,'* " 
2530 DATA " IM 2-,"LD A,R%-IN H, 
(C)","OUT (C>,H","SEC HLinL-^'-LD 

HLp 1«*IJ ","",""," -, "RRD" 
2540 DATA "IN L,(C)","OUT ( C » , L - 
, "ADC HLjHL'^p-LD HL ,<«»>","","" , 
" " , "RLD", "IN F, fC) " p " " 
2550 DATA "SBC HL,SP","LD (»**>, S 
p ",■'■',"'',-%"",• I N A , t C J " , • OUT i 
C),A',"ADC HLpSP","LD SP,(«WJ" 
2571 REM 

2590 DATA --^ -" J -«, -" ^ "- J ■'« ^ "LDI 
" , "CPI ' p "IWI" , "OUT I • 
2600 DATA "","",'*- p "", "LDD" , "CPD 
", -IND" , "OUTD", *","■' 
2610 DATA "" , "", "LDIR% 'CPIR" p "I 
NIR" , "OTIR" ,"%" ",""," " 
2620 DATA "LDDR" , "CPDR" , " INDR " , " 
OTDR" 

2699 REM *** 64- 1 91 (dec i *## 

2700 DATA "LD Bp","'LD C,","LD D, 
"p'-LD E,","LD Hj^j-LD L,",-LD (H 
LI , ", "LD A, "^ 

2710 DATA "ADO A,", "ADC A,", "SUB 
",-SBC A,", "AND "j-XOR " , " OR " , 
"CP " 
2999 REMi 

2999 REM **** CB ***♦ 

3000 DATA "RLC ","RRC "j^RU %""R 
R ","StA ","SRA ","",''SRL " 
3010 DATA "BIT 0^",-BIT 1,%''BIT 

2p","BIT 5,", "BIT 4,", "BIT 5,", 
"BIT 6, ■ , -BIT 7, " 
30Z0 DATA "RES 0,","RES 1 » " , " RES 

2,", "RES 3,", "RES 4,", "RES 5^", 
"RES 6, ", "RES 7, " 
3030 DATA "SET 0,","SET 1,-,"SET 

2,", "SET 3," J "SET 4,", "SET 5,", 
"SET 6, " , 'SET 7, " 
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This simulation of (he well 

fcoovwo card game, wtiith, L',*fl*i'i*Li'T»*'/^!; 

resefTibles "happy families", is 

plSiVf^d between you and the L"*e*'^T'''iC-_*'^: 

Spectrum, and the computer 

has obviously h#sn tLttored weM. 

Both you snd lh0 Spectfum j*', •,**,« ^ 
are dealt a hand of Cards and you 
then lake turns to 9sk each glh^jr J> • 
for cards of the same value, but 
you must hold at least one of |f, 
those cards in your hand. For in- 
stance, if It is your turn and you 
have one or mof e Ki r>gs then you 
'•1 may ask the Sjsecirum for any 
Kir^gs it has. WheF) asked for 3ny 
cards you must hand over all you 
have of that value. If the player 
a^ked does not have any cards 
of the value required, then the 
message "GOOD FISHING" is 
displayed and the cards are add 
ed to the askcr's total. When the 
total of any card vafue »s four 
then that player has a mado a 
"book". The fir&t player to 
reach seven, books wins the 
game. 

If a plav^T asks for a card 
value which the opponer^t does 
not have then the message "GO 
f ISH" is displayed and the 
player draws another card Irorn 
the pack and play passes to thp 
other player - unless the value 
of the card drawn happens to be 
the same a$ the card asked fof ,V • %V "*•*•*• j 
originaity, in this case the player '" * '- 
J continues his turn, 

A fascinating game which 
has caused us much frustration 
in the officel 
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.•• 



1000 LET Updato=9500 

1010 LET •nd» 9600 
1020 BO SUB 7000 



1030 




1040 


FOR r>»l TO 13 


10S0 


LET Dfn) =n 


11^60 


LET Dtr> + i3)=r» 


1070 


LET Dtr> + 2d)-n 


1080 


LET DtiH^39J«n 


1090 


NEXT o 


1100 




1110 


FOR n-1 TO 32 


1 120 


LET a=INT (RND*52+1> 


1130 


LET bi^INT IRND*32+1J 


1140 


IF a=b THEN GO TO 1130 


1150 


LET c^Dfa) 


1160 


LET D(a>=Dtb] 


1170 


LET Dib)=C 


1180 


NEXT n 


\ 190 




1200 


FOR n=l TO 7 


!ZI0 


LET a=DCr^) 


1220 


LET P(a> =P(aJ +1 


1230 


LET b=^DCn + 7> 


1240 


LET Sib)=SCb)+l 


1250 


NEXT n 


1260 




1270 


BORDER 5: PAPER 5! INK 



BPTGHT l; I 
' ipbi AT 3, 2 



BRIGHT 
15 6 7 



It t 
8 9' 



CLS 
1280 PRINT PAPER 61 BRIGHT HAT 

0, 12S " FISH ■ 
1290 PRINT PAPER 2; 
HK T'JAT 3,0?' PLAYER 
01" SPECTRUH ";sb 
1300 PRINT PAPER 1? 
NK -'^AT 8,3; ■ A 2 3 
T J Q t^ • 

1310 FOR n=9 TO 13 
1320 PRINT PAPER 6! 

n,3i- 

1330 

1340 

2000 

2010 

2020 

2030 

HT IT 

2040 

: GO 

2050 

: 60 

2060 
: GO 
2070 
: 00 
2080 



*4 

• * 

mm 

■'A 
« • 

I « 

•i 

»« 

V 
** 






BRIGHT ijAT 



NEXT n 

REM PLAYER'S TURN 

BO SUB Update 

INPUT PAPER 0i INK 7t BRIG 

■WHICH CARD 7 '] LINE A* 

IF A*U)=-T" THEN LET c=10 

TO 2100 

IF A«U»«"J- THEN LET c«l 1 

TO 2100 

IF A»(1)="B* 

TO 2100 

IF A*(l)=-K- 

TO 2100 

IF A«( 1 >="A- 



• 

• 



*>• 



^_4 



THEN LET C^12 
THEN LET c=t3 
THEN LET c=l 



::i 






" - ' 



43 a 






9 » T * a 



; GO TO 2100 
2090 LET c-CODE A»-4S: 
c>13 THEN BO TO 2030 
2100 IF P(c»-0 
HT li PAPER 7; 
LASH 1 J * CHEAT 
t NEXT 

•: 60 



IF c<I OR 



THEN PRINT BRIG 
INK 2; AT 18,111 F 
-: FOR n=l TO 230 

r>: PRINT AT 18, 111 ■ 

TO 2030 



2110 IF Ste:)=-0 AND topOS THEN 
PRINT AT 10,121 PAPER 21 INK 71 
BRIGHT IJ FLASH 1|- GO FISH -J F 
OR r>'l TO 230: NEXT n: PRINT AT 
18,12!" • : 60 TO 2500 

2120 IF S(cS>0 THEN PRINT AT 18 
■,9| PAPER l; INK 7! BRIGHT l; FL 
ASH !)■ GOOD FISHING ": FOR n=l 
TO 2501 NEXT n: PRINT AT 18,9?" 

■: LET tlag'^i: LET 

P(c>=P(cMS(c> : LETS<c)=0: LET 
T(c)^l: GO SUB Update: IF P(c)-4 

THEN LET pb=pb+l: LET Tlc)=0; 
GO SUB Update: GO SUB end: IF pb 

»7 THEN GO TO 9700 

2130 IF flag=l THEN LET flag=0: 

GO TO 2030 
2140 GO TO 3000 

2500 LET d-D(top): LET top-top+1 
: LET Pfd)=Pfd)+l: GO SUB Update 
r IF Pfd)-4 THEN LET pb=pb*l: L 
ET Tfd)^0: GO SUB Update! GO SUB 

(?nd: IF pb^7 THEN GO TO 9700 
2510 IF c-d THEN PRINT AT 10,9; 

PAPER 1! INK 7; BRIGHT i; FLASH 

J(" GOOD FISHING ': FOR n=l TO 
250: NEXT nl PRINT AT 18,9!' 

" r GO TO 2030 

2320 PRINT AT 18, Sj PAPER 7J FLA 

SH 11 BRIGHT 15" You fished a 't 

2330 IF d>l AND d<ll THEN PRINT 

PAPER 71 FLASH IJ BRIGHT lldi" 

■! GO TO 2700 
2540 IF d=l THEN PRINT PARE 
R 7? FLASH 1; BRIGHT iJ-ACE " : 

GO TO 2700 
2550 TF d = n 
R 7! FLASH t| 

GO TO 2700 
2560 IF d=12 
R 7i FLASH n 

GD TO 2700 
2370 PRINT PAPER 7r FLASH 1| BR 
IGHT I i "KING ■ 
2700 FOR n=^l TO 230t 
NT AT ie,8i - 



THEN 
BRIGHT 

THEN 
BRIGHT 



PRINT RAPE 

II "JACK ■ : 

PRINT RAPE 
11 -QUEEN ■ : 



NEXT n: PRI 



3000 REM 

3010 



SPECTRUM'S TURN 



\:: 









k 4 



p * * « 

; *• ; < 

*4 * I * 

• ••• 












4 * 



« o 



■D O _ O 

' « „ a ° ft 
< ^ < • 



a * B 

' B ** 

a « » 

* ml. 



W » 
-• 



a*. 



4 • 



• -4 

ft ft 



' S 9 < 

B» ^ 9 9 



;*, 



'ft* ••• 

e » * « e 
♦ ^ a B e 






1 • » * ' • 

• • * •« 

I ft *^ • 



* * T e» 
ft .ft ft. ft 



'A^. 



^ B * A ■ 



• '^ft ••«9»**«*»» 

; •* • e« ; e» J »9 J »ft ; •• ; ft 

» «• • # 9 ,»»-••- no -* p. 



"*'.%' 






ft "■ • ' 

4* ' t t 



A* 



« « 



4"ft'"'«*'*9 
*^*»»« •_*«,» *»• »-9 



5(») >0 AND S t 

GD TO 3060 
LET e*!»4l: GO 



■ * " \ 



3020 LET ••! 
3030 IF T(e)=l AND 
9i<A THEN LET +-=*; 
3040 IF s<13 THEN 

TO 3030 
3050 LET +-INT fRND*13>+lr TF S( 
t)=0 OR S(+)='^ THEN 60 TO 3050 
3060 PRINT PAPER 2| INK 7| BRIG 
NT li FLASH DAT 21,9!" HOW MANY 

t 
3070 IF f'l THEN PRINT PAPER 

2; INK 7; BRIGHT l', FLASH l5*fiC 
eS • : GO TO 3200 
3080 IF *=11 THEN PRINT PAPER 

2| INK 7f BRIGHT If FLASH li"JA 
CKS ' : GO TO 3Z00 
3090 IF f=12 THEN PRINT PAPER 
21 INK 7J BRIGHT i; FLASH l;"eUE 
ENS ■ : GO TO 3200 

3100 IF f-I3 THEN PRINT PAPER 
2! INK 7; BRIGHT 1? FLASH l;'KIM 
GS ■ : GO TO 3200 

3H0 PRINT PAPER 2T INK 7i BRIG 
NT l; FLASH 1 J+i ■ '5 " 
32er0 INPUT " ■ i 

LINE A« 
3210 LET c^CODE A*-48: IF c<0 OR 

C>13 THEN GO TO 3200 
3220 PRINT AT 21,91 " 

3230 IF P(f)<>t THEN PRINT AT 1 
e,lM BRIGHT 1! FLASH It" CHEAT 
■: FOR n=l TO 250: NEXT n! PRINT 

AT 1 8 , 1 1 J ■ • : GO TO 3060 
3235 TF C=0 AND tDp<53 THEN GO 
TO 3260 

3740 LET St+ l=:S(* ) +P (f > : LET P(f 
)=0! LET Tlf)=0; LET flag=l: GO 
SUB Update: IF S(+)=4 THEN LET 
£b=sb4i: GO SUB Update: GO SUB e 
nd: IF 5b=7 THEN GO TO 9700 
3250 IF +Iag=l THEN LET +las^0: 

GO TO 3020 
3253 GO TO 2000 

3760 LET c=D<top): LET top=tDp+l 
3270 LET S(r)=Sfc)+l: GO SUB Upd 
ate: IF S(c)=4 THEN LET sb-sb+1 
: GO SUB Update*: GO SUB end: IF 
sb=7 THEN 00 TO 9700 
3275 IF cC>+ THEN GO TO 2000 
3280 PRINT PAPER IJ INK 7| BRIG 
HT It FLASH 11 AT 18, 9f" I FISHED 

A -1 
3290 IF c=l THEN PRINT PAPER 
l; INK 7; BRIGHT l; FLASH U-ACE 

: GO TO 3500 
3300 IF c = H THEN PRINT PAPER 



< i> 
*: 



U 
CK • 
331F IF 

1 I INK 
FEN ■ 
3320 IF 

1 ( INK 
NG ■ 

3330 PRINT 
HT 1 t FLASH 



7t BRIGHT It 

GO TO 3500 
c=12 THEN 



y; BRIGHT IS 
GO TO 3500 
c=i3 THEN 
7J BRIGHT It 
GO TO 3500 
PAPER 1 T 
Itc! ■ ■ 



PRINT 
FLASH 

PRINT 
FLASH 



PAPER 
1 ; -9U 

PAPER 

li 'Ki 



INK 7j BRIG 



3500 FOR rr-1 

NT AT 1S,9J ■ 

GO TO 3020 



TO 250: NEXT 



PR I 



DIM 
DIM 
DIM 
DIM 
DIM 



'?P00 REM 

9010 

'?070 

9030 

'?040 

9050 

*?060 

9070 

9080 

*'090 

9100 

*?1 ]0 

^700 

9500 REM 

9510 

9320 PRINT 



SET-UP 

P( 13» : REM PI ayer ' 5 

SM31; REM Spectrum's 

D<52) : REM Deck 

T(13): REM Spec's losers 

A*<2) : REM Request 



LET 

LET 



top=13: LET 

pb*0 : LET 

POKE 23658,8 
RETURN 



UPDATE 



t 1 ag=0 
5b-0 



BRIG 



PAPER 0t INK 71 BRIG 
HT ItAT 11,3;* "tP<l)f -IP(2M" 
• t P ( 3 ) I • ■ I P ( 4 ) J • ■ ! P ( 5 } I " • I P t 
6> I • 'lP<7)t' -iPOn" "jP(9>i- 

"ip(i0)r* ■sPdin" ■jpti2)j" "i 

P(13M" • 

9530 PRINT PAPER 2t INK 71 

KT ItAT 3,8ipbtAT 3,30isb 

9540 RETURN 

'?550 

9 A 00 

9610 

9620 

9630 

9640 

LET 
9650 

LET 
9660 
9670 

THEN 



REM 



CHECK FOR FINISH 



LET checkl=0: let check2"0 
FOR 1-1 TO 13 
IF Sll)>0 AND SCn<4 THEN 
checkl^l 

IF P(n>0 AND PUK4 THEN 
i7heck2=l 
NEXT 1 

IF check 1>0 AND check2>0 
RETURN 



9680 

9700 REM END OF GAME 

9710 

9720 INPUT PAPER 0t INK 7i BRIG 

HT II •ANOTHER GAME *" I LINE A* 

9730 TF A«(1>-*Y" THEN GO SUB 9 

000 f GO TO 1040 

9740 STOP 



• ■ ' 
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A great way of testing knowledge on a 
variety of topics from Alan Pratt of 

Chelmsj 




This program is useful as an 
educational aid for anyone with 
young children. The ottject is to 
■find the answers to eight ques 
tions from a jumbled list of those 

Whsn typiniQ in the pfogram 
the graphics characters used for 
the two faces are as follows: 

Top half a^both faces 'AB', bot- 
tom half of the smiling face 
'CD' , bottom half of the sad face 
■EF\ 

When you RUN the program 
the screen is fiHed with a meny 
and associatedgraphics display. 
You will need to press the '2' 
key initiallv to provide a set of 
questions and answers. lti.&not 
necessary to press the ENTER 
key in response to menu selec- 
tions in this program except 
when entering questions and 
answers or editing a S&t, The 



screen now fills with insiruc- 
tions and a tisi o' which of the 
fiv^ sets are 'ull and which emp- 
IV- At ihis stage all five will be 
empty but later you may wish to 
r^pi^ce ^ ?pl Qr ^dit ¥p*?C*fic 
questions and answers. This is 
possible by selecting a set which 
Is full. Editing is useful 'or cor- 
recting mistakes or changing 
single questions. 

Having selected which set 
you wish to fill, then I suggest 
you continue in the absence of 
the chi.ldren, since the questions 
and answers are printed in the 
correct order. Enter eight ques- 
tions and answers in response to 
the instructions, Once com 
piete, check for spelling 
mistakes. If there are any you 
will need to return to this sec- 
tion, select the same set and use 
'e' for edit Prpss any key To 



return to the initial menu. Now 
try pressing key '3', The Spec- 
trum will ask you to set the tape 
to record. Record the progiam 
and then LOAD it back in (after 
fifst verifying itl, Oncw !o3cie*:f it 
will run automatically and all the 
sets of questions and answers 
you entered will be available. 

Now to the main purpose of 
the progfam . Press key ' 1 ' when 
the menu is displayed and a list 
of the sets will he printed. Select 
a set which is full ^nd the ques- 
t ions will be pf mte d i n order with 
the answers jumbled. Each qes 
tion may be selected only once 
in any order and it is up to your 
children to try and lind the COr. 
rect answer, Remember, each 
time you fill a new set or change 
an existing set the END routine 
will ask you lo record the pro 
tjrarn. 
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FiguFB 1. Variables List. 






a$ 



P* 



c$ 



new 



K iind y 

( 

n,q,a 

r 

t 



cofiteins the titles for eech of the five sets of ques- 
tions and answers- 
contains the eight questions which are 28 characters 
long. 

contains the eight answers *h*ch af 9 1 3 ctnaractaf s 
long. 

Initialtv contains tKe numbers 1 to 8 and ends up con- 
taining eight spaces. It is used m the 'Answer the 
questions foutine^ firstly to jumble the answers and 
secondly to esTabiifh which quesiions have alre^idy 
been answcred. 

initialty contains eight spaces and ends up containing 
the numbers 1 to 8 irt <) jumbled order in the 'Answer 
the questions' routine. 

initial I V contains five '0' which change to ' ! ' when a 
^et 4$ Ml ot queistions and answers, 
contains the present keytioarcl response. 
= initially and is set to 1 if any of tl^ questions and 
answers are changed or a new set is filled When new 
= 1 the prograrn needs to be re recorded on tape, 
are temporary variables used in FOR - NEXT loops, 
is a temporary variable. 

- number between 1 and B m response to the ap- 
propriate key pressed. 

- random integer between 1 and 8. 

= counter incremt>nte*J fromO to 8. When t = 8 you 
have answered ^11 the questions. 




fi^to 2 Program lin^s. 

So to 60 Sat Up tlie variables. 

70 Starting line when the progrann is loaded from 

tape. 
80 Redds in the data for the graphics characters 

in subroutine 1000, 
90 to 220 Fill the screen with the initial nnenu. 

230 to 260 Look to see if you have pressed either the t , 2 

or 3 keys and if not wait untii you do. 
280 to 590 'Answer the qyesiions' program section. 

290 tD 3 1 Prints ttie state of the sets of questions and 

answers. 
320 Waits for you to make 3 valid choice and puts 

this into the variable n'. 
330 Checl<s if your choice of set is empty , If so 

then a comment is printed and you are return- 
ed to the initial menu. 
340 to 390 This routtne jumbles the numbers 1 to 6 from 

p$ and puts them into c$. In this way the 

computer keeps a record of which answers 

belong to which questions. 
400 Draws lines on the screen and prints the (itie 

for the set. 
41 to 420 Print the questions in order ^nd the answers 

jumbled according to the numbers in c&. 
430 InitFalises pS and the variable t", 

440 to 450 Ask you to select a question by number and 

put the response in 'q'. 
460 Checks if your choice has already been 

chosen. If so a comment is printed and you 

return to LINE 440. 
470 Highlights your question. 

480 to 490 Ask you to select an answer by number and 

puts the response in 'a', 
500 Shows whiich answer you chose by flashing 

the number. 



S10 
520 



530 
540 
S50 

570 TO 590 

600 to 890 
610 to 640 

650 

660 
670 

690 



700 

710 to 780 

790 to 820 

820 

830 to 850 

860 

870 

380 

890 

900 to 920 

910 

1000 to liO&O 

1060 to 1090 

1 1 00 to 1 200 

1210 to 1240 

1 300 to 1 360 
2000 to 2040 
2200 to 2230 



prints a comment and the smiling face if the 
answer was correct- 
Prints a comment and the sad face if the 
answer was wrong. Returns you to LINE 480 
to try another answer. 
Highlights the correct answer. 
Clears the highlighting. 

Increments the counter "f. If this has reached 
8 you have answered all the questions. 
Wail for you to press any key and return^ you 
to the initial menu, 

'Enter new questions' program section. 
Prints instructions and the state of the sets of 
questions aiMi answers. 
Waits for you to make a valid choice and puts 
this into the variable 'n'. 
Returns you to the initial menu if n-B, 
Checks if the chosen set is empty. If il is then 
go to LINE 790, 

By selecting 'r' this line allows you torep}ace 
an existing set completely. 

If you don't wish to edit the set this line 
returns you to the initial menu. 
Routine for changing individual questions and 
answers m an eicisting set- This routine «s 
repeated until you enter '9' which returns you 
to the initial menu 

Routine for entering a whole set of eight ques- 
tions and answeTS, 

Sets the appropriate 0' in t$ to a 'T to show 
the fiew set IS <ull- Sets new = 1 . 
As LINES 570 to 590. 
Subroutine for entering a question. 
Subroutine for entering an answer, 
Subroutine for printing a question. 
Subroutine for printing an answer. 
'End' program section. 

H any of the sets have b^er^ changed or a rvew 
set filled you are asked 10 record the program. 
Data for the smiling and sad faces graphics 
characters. 

Subroutine for setting up the graphics 
characters 

Subroutine which draws lines on the screen to 
separate the title, questions and answers. 
Subroutine for identifying a key press tielween 
the numbers 1 and 8. 

Subroutine for printing the state of the sets. 
Subroutine for playing a happy tune. 
Subroutine for playing a sad tune. 




^H^* 1t i i M W W K M ##^H- »**»* »#4I 
♦Uridtfr-l ln*d ch«r ACt»f*-t 

#are ent#re<J 1ft # 

^GRAPHICS mDd«. « 

» » ji ti i Kiimiwwi ( >iMww i ww i 

i.0 REM qulr - Questions and An 

2B REM 

50 DIM 1»{5,321 ; DIM 
)■ DIM a* (5, 8, 13): DIM 
M t«0) : DIM ••(IJ 

&0 LET t*=- 00000" 

70 BORDER 7: PAPER 7 
LS 

80 RESTORE 1000: GO SUB iS0&: 
LET neN=0 



q««B,8,Z8 

p« ( 8 1 : Dl 



INK 0: C 
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STEP 6 
STEP 28 
INK 4J ■eE:"iAT 
INK 2! *eB" 



90 REM Initialising 
100 DIM cS(SI : CLS 
1 10 PRINT AT 1 , Bl INK 

I f •* 
I I .* 

120 FOR y=l TO 13 
130 FOR x=l TO 29 
140 PRINT AT y^ni 
y*]L, h; 'CD" jAT y*3,xj 
; AT y+4, x | -FF* 
150 NEXT X 
160 NEXT y 
170 PRINT INK 4JAT l^jU-R^-fA 

T 20, I i "CD- f AT 19,291 "65 -1 AT 20, 
29 ; - I r ■ 

180 PRINT AT B, 71 "Select your o 
pt Ion : ■ 

190 PRINT AT 11,41-1 
h^ quest Ions • 

200 PRINT AT 13,4; -2 
w quest i ons" 

210 PRINT AT 15j4f -3 









= Answer t 



= Enter ne 



H *Pr 



*fn,xrfl3 TO 28)1AT 2*j( +2 , 17? a* f 
n^VAL c«{x)};AT 24-k-*-2, 31 ; x 

420 NEXT X 

430 LET p«=" 12345678": LET t^0 

440 INPUT ••; PRINT l»0|AT 0,0|' 
Question number ?■ 
■^^430 GO SUB 1210: LET q=* 
J^|-^p--i3^^^-^6g IF p«(q)='- " THEN PRINT 110 
I AT 0,0; BRIGHT 1 i 'You have aire 
a<ry answered thaf: BEEP 1,-I2i 
PAUSE 50; GO TO 440 

470 PRINT BRIGHT HAT 2*q + 2,2l. 
q*fn,q)n TO 14MAT Z»q + 3,2|q*tn 
,ql tin TO 28J 

4B0 INPUT •": PAUSE 30r PRINT « 
0;AT 0,0;"AnsHer nuisber ■?* 

490 GO SUB 1210: LET a-i 

S00 PRINT AT 2*a+2,31i FLASH 1; 
a: PAUSE 30 

510 IF VAL c*(a>=q THEN PRINT 
tt05AT 0,0; -You got it right 
i INK 4t "Bi 

C[>-: GO TO 330 

520 PRINT lt0iAT 0^0; 'No that 15 



220 PRINT AT 19, 5 | BRIGHT 
e«s the cor*r*ct key" 

230 IF INKEY«-M» THEN GO TO 2 
80 

240 IF INKEV«»»2- THEN GO TO 6 
00 

250 IF INKEY«="3- THEN GO TO 9 
00 

260 60 TO 220 

2S0 RFM Answer the questions 

290 CLS : INPUT ■■: PRINT AT 0, 
7t BRIGHT If 'Answer the question 
«• 

300 GO SUB 1300 

310 PAUSE 30: PRINT ♦t0|AT 0,0}' 
Enter the set you require ?■ 

320 GO SUB 1210: LET n-^l: IF n> 
S THEN GO TO 320 

330 IF t*<n)**0" THEN PRINT AT 

6f8| FLASH If'That set is empty 
•! INPUT "": PAUSE 150: GO TO 90 

340 CLS : LET p*=- 1 2343678" 

3S0 FOR >f-l TO B 

360 LET r=INT (RND*8)+l: IF p* ( 
r I <> • • THEN GO TO 380 

370 GO TO 360 

360 IF x=r THEN GO TO 360 

390 LET c»tx)=p*CrJ: LET p*(f J- 
■ • : NEXT sr 

400 GO SUB 1L00: PRINT INK liA 
T 0,0il«(n): FOR x=l TO 8 

410 f^RlNT AT 2*x + 2,0JxlAT 2#x+2 

,2f q«(n, 9c) ( 1 TO 14))AT 2#x+3»2|q 



wrong " I 

PRINT 



INK 2} 'QB 

FF-: GO SUB 
AT 2*a+2j31?ar GO TO 



2200: 

480 

530 PRINT AT 2*a*2,3MalAT 2*a* 
2,17? BRIGHT 11 a* ( n , VAL c^taU: 
GO SUB 2000 

540 PRINT AT 2#q42f 2) q« t n , q) { 1 
TO 14) (AT 2#q+3, 2f q«in, q) (15 TO 
ZeilAT 2«a+2, l7Ta«(n, VAL c«ta)) 

550 LET p*<q)=" T LET t=t+i: I 
F t=8 THEN GO TO 570 

360 GO TO 440 

370 INPUT "■: PRINT 1*0 J AT 0,0; 
BRIGHT 1 t "Press any key to conti 
nue" 

5B0 PAUSE 

590 OO TO 90 

600 REM Enter new questions 

610 CLS : PRINT AT 0,7i BRIGHT 
1 ; "Enter new questions" 

620 PRINT AT 2,0|'Thls program 
wilt hold up to 3 sets o4 quest 
ions and answers. Each set is i 
dent 1 f led by « " 

625 PRINT AT 3, 0J •number 1 to 5 




. This section 
Ch sets are full 
u to fill or 
t with nen 

answers. " 

630 GO SUB 1300: 
■press 6 to leave 



tells you wh i 
and al lows yo 
chan^^e any se 
questions and 

PRINT AT 19,31 
this rout i ne" 
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6^0 INPUT •-: PRINT HBtAl 0,01' 
Uhich Set do >'OU wish to +ill ?• 

650 GO SUB 1210: LET rt>l: IF n> 
6 THEN GO TO AB0 

660 INPUT ■■: IF n=6 THEN GO T 
O 90 

670 IF t«(rt>="0- THEN GO TO 79 


680 INPUT -Edit or Replace - EN 
TER © or r Cor any other key to 

Exi^> ■; LINE e* 

690 IF e»='r" THEN GO TD 790 

700 IF e»<>"e" THEN GO TO 90 

710 CLS : GO SUB 1100: PRINT I 
NK II AT 0,0; l«<n) 

7Z0 FOR x=-l TO 8: GO SUB 880: S 
O SUB 890: NEXT x 

730 INPUT -Which question do ya 
u wish to change ? (Enter 9 to 

leavel "ix 

710 LET ic = INT x: IF x<l OR x>9 
THEN GO TO 730 

750 IF x=9 THEN GO TO 90 

760 PRINT AT Z»x+2,0f BRIGHT 1 
K- GO SUB B60 

770 PRINT AT 2»M+?,3ii BRIGHT I 
fx: GO SUB 870 

780 LET rtew=l: GO TO 730 

^90 CLS : INPUT * Title (max 32 
letters) *>•, LINE l»(n) 

800 GO SUB 1100: PRINT INK liA 
T 0,01 l«tn) 

8 10 FOR x-1 TO 8: GO SUB 860: 6 
O SUB 670: NEXT jr 

820 LET t«(r>l = "l-: LET rtew=l 

830 INPUT •": PRINT lt0»AT 0,0f 
BRIGHT l; "Press any key to cootl 
nue" 

040 PAUSE 

950 GO TO 90 

860 INPUT 'Guest ion tm 
tersJ ■?-, LINE q«(rt,xJ: 
83: RETURN 

870 INPUT 'Ansner (max 13 lette 
rs) ^ -, LINE aS(n,x}: 60 SUB 89 
0; RETURN 

B80 PRINT AT ?*x + 2,0;xjAT 2#j< + 2 
,2|q»(ntxMl TO l-lJiAT 2#x + 3,2jq 
«lri,xl(15 TO 28): RETURN 

890 PRINT AT 2»k +2 , 17; a* ( rv, X Ji A 
T 2«?< + Z,3l!x: RETURN 

900 REM End 0+ progran 

910 IF new THEN SAVE "quiz" LI 
NE 70; PAUSE 30 

920 CLS : STOP 
1000 DATA -3% 7, 31, 48.96,76,204, 
192, 193 




X 28 let 
GO SUB 3 



l^ 



1010 DATA 

,3,131 

1020 DATA 

48,31,7 

1030 DATA 

2,248,224 

1040 DATA 

,48,31,7 

1030 DATA 

2, 248,224 

1060 FOR x=l 

1070 FDR y=0 

1080 READ i : 

1090 NEXT y: 

1 100 REM Lines 

1 102 PLOT 0, 164: 

1 104 PLOT 0, 163: 

1 110 PLOT 0, 148: 

1 120 PLOT 0, 147; 

1130 PLOT 

1140 PLOT 

1145 PLOT 

1 150 PLOT 

1 160 PLOT 

PLOT 

PLOT 

PLOT 



"b", 224, 248, 12,6,50,51 

■c", 193, 192,216,79,99, 

"d" , 131 , 3,27,242, 198, I 

■e", 193, 192,193,71,106 

■+•,131,3,193,226,54, 1 

TO 6: READ e« 
TO 7 

POKE USR e*+y, I 
NEXT x; RETURN 



1163 
1170 
1180 




DRAW 255,0 
DRAW 755,0 
DRAW 255,0 
DRAW 255,0 
0, 10: DRAW 255,0 
0,11: DRAW 255,0 
0, 148: DRAW 0, 15 
131, 11: DRAW 0, 152 
132, ll: DRAW 0, 152 
255, 1481 DRAW 0, 15 
11,11: DRAW 0, 136 
244,11: DRAW 0,136 
1190 PRINT INK If AT 2,4|-QUESTI 
0HS";AT 2,Z0t "ANSWERS ■ 
1200 RETURN 
1210 LET e«=INKEY« 
1220 LET i-CODE e«-4B 
1230 IF i ^0 AND J<9 THEN RETURN 

1240 GO TO 1210 

1300 REM State of the data 

1310 PRINT AT 11,81 BRIGHT li" S 

ET No. STATE ' 

1320 FOR 1=1 TO 5 

1330 PRINT AT t+12,ll!i;AT i+12, 

l9i("FULL- AND t« t i > = ' 1 " > + ( -EMPT 

y AND t«(n"'0"> 

1340 NEXT 1 

1350 RETURN 

2000 REM Got Jt right 

2010 LET w=0.07 

2020 BEEP 3*M,12: BEEP H,l6: BEE 

P 2«H,14: BEEP H,17: BEEP 3«w,16 

; BEEP 5#H, 12 

2030 PAUSE 100 

2040 RETURN 

2200 REM Got It Nrong 

2210 LET H=0. 1 

2220 BEEP 1 , 5*w , 7 I BEEP w , 4 : BEE 

P l,5*w,0: BEEP «,4: BEEP .&**•*, 2 

t BEEP 2tH,2 

2230 RETURN 
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Dear David, 

I have just acquired a monitor 
which I want lo connect to my 
SindaJr Spectrum. I tried pulling 
the Signal from the regular TV 
outlet of my computer to the 
monitor, but il did not work. 
What do I so now? Do I have to 
connect the rear part of the com- 
puter using a lead of some sort, 
or do I have to use an interface? 

Amii Gafg, 
Pan! pa I, Indis 



Oe^r Amit, 

Both youf suggestions are cor- 
rect, but I'd sdvise you to use 
the s&cof^d idea, of an interface. 
First of aif ttiaugh check th^t 
your monitot is filled with a 
regular RGB socket, otherwise 
you 'ft need to get further tidvise, 
dependir}Q in the type of signal 
ififiut On your monitor. You can 
obtain 0t} RGB signet vi^ the eit- 
pension port of a Spectrurn, but 
it witi mean some in ternsf s otde f- 
ing, so that's not adtrisabfe 
un/ess you're an expert, and you 
don't mind losing the guarantee 
on you computer. An interface is 
a safer option. RGB interfaces 
vary in price: one offering good 
value for n^oney comes from 
Adapt Electronics (20 Starling 
Close. Suck hurst Hillr Essex} 
and costs £35. 

Bob Brawn of Maidenhead 
sent in a similar question; I hope 
my reply helps both of yau. 



TS-1000 

Dear David, 

I have a TS'lOOO, the Brazilian 



version of the ZX8 1 , All the 
ZX81 software [ have works 
Vtfell on the machine, so, apart 
from a build-in joystick port, mv 
micro appears identical to 3 
ZXB1. However, the koys tho 
joysticks operates are fixed and 
cannot be altered to suit dif- 
ferent games. They are fixed to 
the cursor keys i5 8>. and zero 
for fire. I'd like to translate my 
programs, w hich use other keys 
for movement, to use joysticks. 
I have no trouble with BASIC 
programs, but tracking down 
cursor control commands in a 
machine code listing is 
something I know little about. 
Can voo help? 

Mark Welch, 
Rio Bonito, Brazil 



Dear Mark, 

It Will be a major undertaking, 
but if you're prepared to be pa 
tient, then it can be done, first, 
you'll need to obtain an 
sssembly language listing; ttint 
could be many pages long - a 
printer will help. If yoy Ve been 
following my machine code 
serieSf then you may remember 
that one way to check if a key is 
pressed is to use a ROM routine: 
it would be CALLed from a 
mechint code routine, and it 
resides atQ2BBlhey..lThe value 
obtained might then be 
translated to a ZXS ? character 
through another CALL to ROM. 
ateddress 780, The keypress 
can then be checked through a 
number of CPfcompars) ins true - 
tions, and it is the comparison 
values that you will have to 



TS-206S 

Dear David, 

I own a Timex 2 06S, the 
American Spectrum, There are 
two questions I have on string 
handling. First of all, the Spec- 
trum handles both upper and 
lower case strings as the same 
string. Is there any way to make 
an upper case String different 
from a lower string, to allow 52 
variables rather than 26 1 

My second question: Whef* I 
DIM a string array, all the strings 
are the same length, So, when I 
print out strings from an array, 
can 'print' unwanted spaces, 
where the number of letters is 
less than the dimension of the 
array. Can the strings be cu! 
down, so that I can overcome 
this problem? 

Eric Ferguson, 
Suisun City. CA, USA. 

De&r EriCt 

The answer to your first ques 
tion is no, it can't be done; if you 
find the limit of 26 string 
variables a problem then use ar- 
rays more often. . . which 
brings me nto your second 
question. 

You may find the following 
subroutine useful for shortening 
strings. This routine assumes 
your array is aS, and you want 
element 'x' from that array; 

100 LETz§ =a$txl 

I I FOR I = LEW z& to 2 STEP 
-1 

120 IF 1$ Ii1<>" ' THEN GOTO 

150 

130 LET zf -a$l TO LEN 

2$ -1) 

140 NEXT i 



ISO PRINT z$; 
160 RETURN 

The FOR-NEXT loop graduaffy 
shortens i$ (into which the str- 
ing array element was placed} 
from the fight -hand end, until 
the first character is en- 
countered. z$ will, therefore, 
contain no 'wasted' spaces. 

Paper, Paper, ink 

Dear David, 

I'm trying to write a program on 
my Spectrum which uses the 
INK and PAPER commands: the 
effects that I'm getting are not 
what I expected. For example, I 
want tq change the PAPER col- 
our on the screen, leaving the 
dusplay intact, but using PAPER 
has no effect. I'm sure that it's 
because I don't understand how 
to use these commands. Please 
could you explain them. 

Peter Thompson, 
Stoke-on-Trent. 

Dear Peter, 

There are two ways to use INK 
and PAPER, The easiest way is 
in setting the GLOBAL colours. 
That is, once you set a colour, 
e,g, (NK 5 PAPER ?, you get 
those colours every time you use 
PRINT or the drawing com- 
inands. You v^on't see the 
change in colour straightaway 
after using INK and' PAPER 
(i/niess YOU CIS, when the 
whole screen, except the bot- 
tom two lines, will be in yOur 
selected PAPER colour}. That's 
a common misunderstanding, 
and, that's why you are not get- 
ting the effects you hope far. 

Using the INK and PAPER 
commands in a PRINT state- 
ment will cause a temporary 
change in colour The new col- 
ours will only last while that par- 
ticular PRINT IS being carried 
out, after which, the global col- 
ours are returned. 

To change the screen colours 
without removing the 
characters on the screen in- 
volves POKEing suitable values 
into the atiribifte file. Try ex- 
perimenting with the following 
routine to get an idea of how It's 
dorjer 

10 INPUT "inter a number. 

255 ';a 

20 FORi 22B2a T023295 

30 POKE 1, a 

40 NEXT I 

50 GOTO 1 

Generally, you will only need to 
input numbers between and 
63 J although larger numbers 
also produce interesting effects. 
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Attack of the 
Mutant wallies! 

Ever wondered what it's like to be a 

teacher? A. Haslam gives us a taste of 

life in a Walsall school! 



Teachers ate fighting for a pay 
rise, but have you ever 
wo'idered what they are doing 
todesefveonQ^Wellhere'svour 
chance to uy out a typical <iay in 
a typical school. 

Problems ? You can'i expect 
to succeed at ihe first attempt, 
so you had better report your 
problems to the Head, he's sure 
to helpl But oi course you have 



to get ihere arid the pupils are not 
exactly helpful. The f<rs( screen 
sees you trapped behind a ptie of 
desks by the school Idiot, using 
keys 5 and 8 to move left and 
right, get into a position where 
you can throw a book at him by 
pressing key 0. Hit him and you 
Will escape into. . . , 

The corridor, where lurks the 
school Burk. He immediately 



locks you in the cupboard where 
you must hit him with a pellet m 
order to escape to , . . . 

The entrance hall, and here 
life becomes difficult. Fm here 
you meet the Super Wally who is 
throwing sweets across The hall 
in a straight line, you have to find 
a gap and get across to reach the 
Super Wally alarm bell fteach il 
and the Head wjH come out to 



remove Super Wally and punish 
him as he deserves. 

Oh, one East thing, as itis very 
near the end of the day you only 

have a limited time to do each of 
tht'so things before school ends. 



Structure 

Lines 3 to 60 give the instruc- 
tions, these are 'cofnprehen 
sive' ■ 

Unas 70 to 490 are the first 
level, the classroom. 
Lines 49 B to 820 ara the cor- 
ridor. 

Lines 830 to 1070 are the En- 
trance hail routines. 
Lines 1080 to 8T30 Winning 
routines and High score. 
Lines SO 00 to 9400 g^raphics 
arKl tune. 

A special point o( interest fS the 
use of the UDGs. These are 
redefined no less than FOUR 
liimes throughout the run of the 
program. So, Mr. Chips, take 
cane in hand and NUT insurance 
in the other and do your duty! 



M0L^k^. 



xi 



lYi im ''it <» Di 





NEXT i 
INK 7: 



E 



1 REM r.r.}f?:^r.r.Yrf:¥:?i¥:¥.rrr.v.rf.rr^r.i^r. 

ttUndvr 1 1 iivtl charact»ra* 
)^»r0 vntarvi in f 

JfGRAPHICS mod». M 

!t»i? fflHt|f,^Lit*x#|r **jtjtft#)tK ## 

3 RESTORE 9£t0fet ! FOR t = l4^ TO 
14A: for n=0 TD 71 READ a: POKE 
USR CHR* i+r>,a: NEXT n; 

5 BRIGHT l: PAPER (?: 
ORDER ?: CLS 

6 LET hi=0: LET aV . 
10 LET o*"" 

A T T A 
F THE MUTArJT 

LXc5 ■ a # * « 

, . ^uidB ynurs*I,f pact th» 
^IDIOTS' , "BURKS' , and DRE 

ADED , HORRIBLE , SUPER UALLY ! 

Ill . * 

* * * 

20 LET o«=o«^" . You m 

ust 90 1 out of tha rDrmrDBni , Go 

doun the coiTidDr , And g«t thr 

ou9h th# Entnncff Hal 1 to g»t to 

th» H«adinaEt»r ' K itudy to t»ll 
him hoM bal th»y hav» b«*n." 

33 LET oW-^oilJ- . . , Y 



C K 

U 



O 

L 



tOB 
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ou U9V '3* to movo L»ft f '©' 
to wo.'» right t '7' to move up 
t '6* to movo doitn Ani '0' to 
-fir*. . . • * > Gdo 

j LucU r You' IS n«ei it t!f) 

Pr'frBE any Usy to start * 

35 PRINT AT 0,Sl INK 2t PAPER 

aeB-lfiT 2,firt INK 21 PAPER 7|'9BB 

88BEB8868B588B5666Q8BBB888BE8" 

II? FDR 1=^1 TO LEr4 o«-3lr PRirJT 

AT 1,0] IMK II PAPER 6l!o«n TO 

i+31>: FOR r^=0 TO iBt rJEXT n; B 

EEP .0ffiri,^0: NEXT I 

5£? PRINT AT 1,01 IWK 51 PAPER 
IS" Pr»EH an/ l(e> to start 

6f? IF ItlKEYm-" THEH GO TO ifl 
7ff LET o«-" Prui- any !<»/ t 

o start 'ICIOT' 

haE tr3ipp«d you In the tacit oF t 
he formroDm uith iaslts. You niuat 
try to shoot Idiot and OEcaps t 
hrcsugh tha CYAN door, . . * 

■ 
* 

9ff FOR J-1 TO LEN 0« 31: PRINT 
AT 1,01 INK 51 PAPER 1 S □• t i TO 
1431): POn ri-S TO 10: NEXT n: BE 

EP .'?e'i,iiei: rtEXT i 

95 RESTORE 9^Sf.g: FOR i-mA TO 

161! FOR n-Cf TO 7: REAP a: POKE 
USR CHR* l+n,a: NEXT n: MEXT i 
9-^ CLS 

130 PLOT 0,0: ORAU 255, fij; DRAU 
^,175: DRAU* -255,0: DRAl; 0^-175 

liff PRirfT AT 0,12t PAPER 2T IflK 

7l -FORMROOM' 

12Cf PRINT AT 17, 1[ INK Ai"ec-J 
FLASH n INK 21 PAPER 7r'CC"f FL 
ASH 01 INK 69 PAPER 0J"OQ BE BC 
ec Bc eg gc BC gc» 

130 PRINT AT IS, IS INK 6|"^"i 
FLASH U IflK 2( PAPER 7!'Ffi FL 
ASH ^1 INK 6f PAPER 01'^ ^ ^ 

^^H ^^H ^^H ^^H ^^H ^^H"* 

140 PRINT AT 1,311 IffK 51"D"JAT 

15!? PRinr AT 0,21 INK --I PAPER 

^i " HTJtkd " 

151 PRINT AT 21, IS INK 6f PAPER 
ll'TiiB» : 10^. HI : . By i 

• t Ji« 

152 PRIHT AT 21,18! INK <£l RAPE 
R 11 hi 

155 LET K'pJ^: LET a»2; LET b=l: 
LET t»100: LET 2«10: LET b=0 
IS0 PRINT AT 21,11 INK ii PAPER 



'ENTRANCE HRLL. 



% 



4^ ^ O* <» ^4 ♦ 04 « 4» 0« « 




.Time r 33 Hi ; . By : , , 

lfTlm» : "Itf ■ 

190 PRINT AT 19, «I" " I AT 2^,j(| 

■ • 

200 LET x = j( + (INKEY«»"S" AND x<2 
9)- I INKEY*^-5" AND X>ly 

2Jiei PRINT AT 19, K I INK 2;"e5"fA 
T 20tXi INK 21 "TU- 

220 IF irJKEY»^"0*' THEN GO TO 3 
00 

225 IF z^l THEN GO TO 3.00 

227 PRIHT AT fl.fcl" MAT atl.fc? 

m m 

230 IF RNE" - 5 THEr* LET b = bU 

2^0 IF Rfm<,5 THEN LET fc=t-l 

25? IF RNE>.5 THEfJ LET a^ a i 1 

26Sf IF RMD':,5 THEM LET a=a-l 

265 BEEP . f?l , -20 

270 IF a^2 THEN LET a=a42 

280 IF aM5 THEtJ LET a=a-2 

261 LET t«t-l 

282 IF t<Si THE» GO TO 8000 

290 IF t':2 THEN LET t=t42 

291 IF b^29 THEht LET b^b-2 

292 PRIMT AT a.tT IMK 3;"yg"SAT 
au,b; INK 3t -PO" 

293 SO TO 180 

3I?0 IF 1=1 THEN GO TO 320 

305 IF *€-"* OR M=10 OR >f-lt5 OR k 
= 16 OR x = l9 OR K=22 OR >c=25 OR x 
=28 THEM ^O TO 3i5 

310 00 TO 225 

315 LET c=18r LET d=x 

320 LET I'-l: PRINT AT c , d S " " : 
IF c = a AMD tt=fc OR c = a*l AND d=b 
OR c=a AND d=b*^l OR caH AND d = 
t+1 THEN GO TO 400 

33,0 LET c^c-l: PRINT AT c,li IN 
K 51-G': IF c^2 THEN LET z^l0: 
PRINT AT l,dt" "I AT 2,d»" ■ 

34ff 00 TO 227 
40!? LET i;=S + t 
405 rOR t'b TO 3 STEP 1 
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Ate PRiriT AT a» 1 I FLASH ir PAPE 
R 7 J IMK 3("tjg'(AT »+lpl| FLASH 
It If IK 7! INK 31 -Bfi' 
^15 BEEP .2S,i: PRINT AT Bjll" 
•f AT an J, i I ■ • 
AZP NEXT 1 

430 FDR •=» TO 17: PRINT AT e,3 
r FLASH II PAPER 7; IHK 3|"fclQ"|A 
T m,3j"BO"; BEEP .25, b: PRINT 
AT e»3|' -lAT •+1,3|' 't flEXT 
» 
4^0 FOR i-H TO 3 STEP -1 
130 PRINT AT 19, it INK 2|"B5'IA 
T 2£ij 1 I INK 21 "ly 
460 SEEP .02,20! PRINT AT 19, i | 

MAT 20, 1! ' 
47^ NEXT i 

AB<? FOR i^l7 TO 1 STEP -l: PRIM 
T AT i»3) INK 21 "55" I AT 1+1,3|-T 
y: BEEP ,512,21: print at 1,31 - 
'I AT 1#1,3|' ■: NEXT 1 
490 FOR i-3 TO 30: PRINT AT 1,1 
I INK 2|"eS")AT 2,l|-iy": BEEP . 
£"2,22: PRINT AT l»l!" "iAT 2, it 
" ■ : rtEXT i 

495 RESTORE 9L00: FOR i=144 TO 
160; FOR n-0 TO 7: REAU a: POKE 
USR CHR« i+n^a; NEXT n: NEXT i 
500 CLS 
51.e LET o«=' 

The BURK is lurtfi 
119 i r> the corridor. H* has lock* 
i you in >Dur locl<»r. You must # 
ire pelletB at him to kill Itlm. 
The of^ly p rob lent is that you hav 
e less time to do Iti * * 

m 

m 

520 PRINT AT 0,01 INK 2! PAPER 

SSe* I INK 3) PAPER II ■ 

■ I I NK 2 ! 
PAPER 7! "5Q55SQ555SS5SS5SSSS5G55 
WP^Wj« FORMROOM 



^ 



_Time : 4.4. Hi 



f 



By 



530 FOR i-1 TO LEN D*-3l: PRINT 
AT 1,-01 PAPER If IMK 5jo»ti TO 

l+3lf; FOR n^.0 TO 5; NEXT n: BEE 

P .0^1,10: NEXT i 
535 FOR i^l TO 300: NEXT 1 
340 CLS i PLOT 0,?: PRAt,f 253,0! 
BRAU 0,ir^5: ERAU -255^0; DRAU 

,-173 

330 PRINT AT 10, 10? INK 6i'-J^i 
■t'lAT 19+I0f FLASH l! PAPER :>? 
INK Zi'ii'i INK 2| FLASH 0t PAPER 
01- ES"( INK 6|"|"!AT 20,10f I 
MK 21 FLASH It PAPER 7l-d"T INK 
2| FLASH 0t PAPER 01" Xy- [ IMK 
6! ' I" 

AT 0, It IMK 51 -L't IM 
E ■ T INK 5T "O" 
AT 21, 1 1 INK 61 
75, Hi : 



532 PRINT 

K 71 ' QN Q 

535 PRINT 

lI'Time ; 

la* 

560 PRINT 

Ir'Time : 

1 I ■ , By : ' 

570 PRINT 



PAPER 
D> : " 



AT 21, II 

73. HI : 

ta« 

AT 0, 12 J 



INK &| PAPER 
•Ihi |AT 21»2 

PAPER 21 INK 



71 "CORRIDOR" I AT 0,231 PAPER 01 



560 LET A-2'. 

LET t^r5 
590 PRINT AT 



LET fa«10: LET 



10 



I 



595 PRINT AT 21,8P 
6tt J ■ ■ 

!rJKEY«="0" THEN 



a,b|" -tAT Ji*l,b 



PAPER It I NK 



600 


IF 


00 




605 


IF 


610 


IF 


620 


IF 


630 


IF 


640 


IF 


630 


IF 


660 


IF 


670 


IF 


673 


LET 



GO TO 7 



z=l THEN GO 
RNrj.5 THEN 
RND':.5 THEN 
RN0.3 THEN 
RND< , 5 TH^N 
a€S THEN LET 



TO 7i0 
LET a'^a+l 
LET a=a-l 
LET f^b-tl 
LET b=b-l 



«>30 THEN LET a-<a-l 
b<2 THEtJ LET b=-=b+l 
t*t-i: IF t^0 THEN 



GO 



TO 8000 
680 IF b>13 THEN LET b»b-l 

690 PRINT AT a^bl INK 3t''a§^"|A 
T a*l,bi INK 7 1 PAPER 2 1 "ESC": P 
APER 

691 FOR 1=1 TO 10: NEXT i: BEEP 
,001,40 

695 GO TO 390 

700 LET £=^17: LET z-1 

710 PRINT AT c^ 131" ": BEEP .00 
1,20; LET c=c-i 

7215 PRINT AT i:,13t INK 7|"i": I 
F c = a AND b=^13 OR c-atl AHD t-13 



^^o 
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OR c-a AMD b-12 OR c=a<i AMD b- 
IZ OR C»a AriD t=-ll OR c-atl AtlP 
b = ll THEN GO TO 7"J0 

725 IF cl THEM LET x~l0t PRIW 
T AT c, 1 3 ( ■ • 

73^ GO ra 610 

733 FOR l»b TO 5 STEP -l: PRINT 

AT 3ipl} INK 71 FLASH It PAPER 3 
I'eBE'iAT a+l,l( INK 71 PAPER 2T 
■BCC": BEEP .25»i; PRINT AT a, i J 
■I AT a+l,l|* ■: NEXT i 

793 LET ■»a*t 

760 FOR l«a TO 191 PRINT AT i,S 

I INK 7r FLASH 11 PAPER 3!"eBC-t 
AT i*l,5i INK 7i PAPER 2}'^%F'i 
BEEP .25, ir PRINT AT i,5j- "fA 
T t+lp5C ■; NEXT 1 

771? FOR 1=5 TO 10: PRINT AT 19, 

II INK 71 PAPER 3r FLASN 1»'H9E* 
I AT 2i?, n INK 7i PAPER 2l-BEt": 
SEEP ,25,1: PRINT AT 19, If* "| 
AT 20, t r" •: NEKT i 

780 FOR 1»1 TO 16: PRINT AT 1,1 
ffl PAPER Sf! FLASH ^J ■ ": M 

EXT I 

''90 FOR l'"13 TO 3 STEP -l: PRIN 
T AT 19,11 INK 2I-R3MAT 20, It I 
MK 21. "lU"! BEEP ,012,23? PRINT A 
T 19,lj' "I AT 20,11" ■: NEXT i 

B0ff FOR 1«19 TO 10 STEP -l: PRI 
riT AT 1,3» INK 2i"e5')AT i*l,3r 
Itm 2t"iy: BEEP ,012t2l; PRIflT 
AT i , 3 1 ■ M AT i ^ i , 3 1 ■ 'I NEXT 
1 

810 FOR 1»3 TO 251 PRINT AT 10, 
It ink 2l'ea'lAT ll»i! INK 2} -Ty 
■: BEEP .012^22: PRirJT AT lCi,il' 
• J AT 11,11' ■ ! NEXT 1 

820 FOR 1«10 TO STEP -K PRIM 
T AT 1,251 INK 2|-Ba"(AT 1+1, 25| 

IHK 2|"iyi BEEP *012,23; PRINT 

AT 1,251" "I AT i4l,25t» 'l NE 
XT 1 

830 RESTORE 9200! FOR i = l4i1 TO 
160: FOR r»»0 TO 7: READ A', POKE 
USR CHR« i*n^A: NEXT r>: NEXT i 

010 CLS : PRINT AT 0,£«( PAPER 7 

I ujk 2t "iEseseees€EEEE£EEEErie€^ 

EEEEEcece-(AT 2,0| INK 2[ PAPER 
71 " cccccccEECiEEEEEEC^eitggEEgEE 

B5fl LET o«'- 

You ar » ftoii in t 
\tB Entrance Hall. But th* SUPER 
UALLY is throning 5M#eta at you 
from the tuck fihop> You must dod 
g& the fool &ni ra>ach the UALLY 



ALARM BELL, Then the nearest teat 

Cher ulll suspend all the UALLY* 

S! ? ! 
860 FOR i«l TO LEN o«-:5t: PRINT 
AT 1,0) PAPER It irtK 5jO*tl TO 

1+31 It BEEP .001,40: FOR j-0 TO 

5r NEXT j: NEXT i 
870 FOR 1«1 TO 500: NEXT 1 
880 CLS : PLOT 0,0: DRAU 255,0: 
DRAW 0,173: DRAU -255,0: DRAU 

,-175: PRINT AT 0,9t INK 7t PARE 

R 2fENTRAMCE KALL,-|AT 0,2t PAP 

ER 01 " 
890 PRINT AT 21, ip INK 6| PAPER 

II ' 
'rAT 21,1 J INK 61 PAPER II 'Tim 

e ; 30. Hi : "IhijAT 21,21|". By 

: " I a« 

90«f PRINT AT lf?,29| IMK AJ'CS*" 

J AT 11,29) INK 6) - ") INK 3t'ee' 

lAT 12,29! INK 6)'B"| INK 3!"CB» 

J AT 13,291 INK St^StJw" 

910 LET o*-*J dtl != 1 y »S£ tsJ Ct 

L y L J£ JLK t<J KyUJ yKLJI" 
915 LET >-2: LET x-2: PRINT AT 

20,10f INK 51 "dN": LET t-50 
920 FOR 1»1 TO LEM o«-28: PRirJT 
AT 11,1 J INK 7) PAPER 0Jci«(i TO 
1+281 : BEEP ,001,40 

930 PRINT AT >, x(* " I AT >*i,K| 

■ ■ 

949 LET /-y+(lNKEY«*"6" AND ><l 
9) - C1NKEY«»'7" ANB y>2) 

943 LET t=t-l: IF t**0 THEN GO 
TO 8000 

944 PRINT AT 21, 8| INK 6) PAPER 
II tt ■ ■; PAPER 

945 LET X"«+ (INKEY«»-8- AND x<2 
5>- tirJKEY««'»5- ANP x;2) 

946 IF SCREEN* (y,x)<?" ■ AND S 
CREEN» (yH,j«1<>- " AND SCREEN* 

<y,K<l><>* ' AND SCREEtt* ' / * i » >; < 
1 ! < ) " • THEN GO TO 7990 

950 PRINT AT y.xf INK 2;"RS-iAT 
y* 1 , xS 'xy 

9i? NEXT t 
9-'w GO TO 920 

1000 FOR i"l TO 6: BEEP *01,20J 
BEEP .01»2l: BEEP .01,22; BEEP . 
01,23: BEEP .01,22: BEEP .01,21: 

NEXT i 

1001 LET 5*S+t 

1010 FOR i»0 TO 5: PRINT AT i,3( 
INK 21 "Pi- i AT i+l,3|-Ty": BEEP 
,012,20: PRINT AT 1,3?" • J AT 1 + 
1,3)- ■: NEXT 1 
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iPECTRUM ARCADE CAME) 



T 



i,3 

BE 



1J320 FOR J»3 TO 30: PRIMT AT 5,i 
I IHK 2|"PS"1AT 6»l|"iy": BEEP . 
0I2»2l: PRirJT AT 5, II ■ " I AT 6»i 
! ' ■ I NEXT 1 

103Jff FOR 1*S TO is: PRINT AT 
01 INK 2t*P9'lAT itl^ZSfZy 
EP .012,22: PRINT AT 1,301" 
T 1*1^39) ■ "; NEXT 1 
10A0 FOR i'-l TO 5^: NEXT i 

105."? FOR i'"l0 TO S STEP -1; PRItJ 
T AT 1,30! INK Sl'ES'JAT 1*1,30) 
■XyjAT i*2,30t IHK 3j-eB"lAT !♦ 
3,301 iriK 31 "CO-; BEEP ,012,23: 
PRIfiT AT i,30|- -I AT 1+1,301" 
■lAT 1+2, 30(" "fAT 1+3,301" "J 

riEXT i 
1060 FOR 1-30 TO 3 STEP -i: PRITJ 
T AT 3, ii INK 2|-Pg"SAT 6,iJ"iy 
lAT 7tit irtK 3l'eS-tAT Sili IMK 
31 -QD": BEEP ,012,24: PRINT AT 5 
, II • MAT 6, H " -tAT 7, II ■ "f 

AT e, i i ■ " : NEXT i 

1070 FOR 1»3 TO STEP -IJ PRINT 
AT 1^31 INK 2!"Ei'')AT i+l,3("TU 

MAT i+2,3t IMK 3!-fl6"rAT i+3,3l 
INK 3t"Ce*: BEEP .012, 2S: PRIWT 
AT 1^31- MAT 1*1,31" MAT i* 



2,31 " 



lAT 1*3,31' M NEXT 1 



1000 RESTORE 9070: FOR 1 = 1-^8 TO 
I3i: FOR n»0 TO 7: READ Al POKE 
USR CHR* l + n,a: NEXT nl fJEXT 1 
1090 RESTORE 9100: FOR 1=152 TO 
157; FOR n''0 TO 7: READ a: POKE 
USR CHR« l+n,a: NEXT n: NEXT 1 
1100 RESTORE 9300: FOR i'-t^S TO 
1^0: FDR n-0 TO 7: READ a: POKE 
USR CHR9 itnja: NEXT nl t)EXT i 
1131 CLS : PRINT AT 2 1 , ■' T P.'=.PER 
21 IflK 7[ -HEAJDiMASTeR'S STUrV, " 
1102 PAPER 9 
1110 PRINT AT 15,1.0! INK 3f"K 

ly& en"(AT 1^,1*3! INK 3l*GtJ 

M ItlK "■! PAPER 2!"LMN-T IHK 3| 

PAPER 0! ■ gR' 

1120 PRIMT AT 2,01 INK 7|"Ha Ha! 

"I INK 2i"B5MAT 3,71 INK 2; "ly 



1130 FOR l»i TO 10-0: NEXT 1 
liq0 FOR 1-1 TO 15: PRINT AT 
01 INK 71 -Q- J AT 1 + 1^101 INK 



1.1 

7; *P 



NEXT rt; 
i,10|- 



S" : FOR n=0 TO 1.0: 

AT 1+1,101" -JAT 
P .009, l; NEXT 1 
1 150 BEEP 1,-^0 
1 160 FOR i«l TO 15 
51 IHK 71 *Q- I AT i + 1, 15| 
9': FOR f>»0 TO 10: NEXT 



PRINT 
: BEE 



PRINT AT 1,1 
INK 7( "E 
n: PRINT 



AT 1+1,151" "(At 1,15 J* -: 
BEEP .009, 1 : NEXT 1 
1170 BEEP 1, --^0 

1180 FOR 1=1 TO 15: PRINT AT i,2 
11 irm 7|"OMAT 1+1, 2ir IHK 7f'P 
e-; FOR n=0 TO 10: NEXT nl PRINT 

AT 1+1,211- "lAT i,21|» ": BEE 
P .009,1: NEXT 1 
1190 BEEP 1,-40 
1195 PRINT AT 0,01 

1200 RESTORE 9400: FOR 1=1 TO B: 
f?EAD a: READ b; BEEP a/4,b; NEX 

T 1 

1201 LET c-1 
1205 FOR i=0 TO 6 

1210 PRINT INK c)"|B| r^ I I 

'■■^H ^*^B ^*^V ^^^** 

1220 PRINT INK c4lt"IB|r* | 

I I I I I I I P*- 

1230 PRINT INK C + 2( ■«^— ^— ^" 

1240 LET c = c + 3: IF c >7 THErJ LET 

C*l 
1250 NEXT 1 

1260 FOR Iwl TO 100: NEXT 1 
1270 RESTORE 9000: FOR n=0 TO 7: 

READ a: POKE USR CHR« 144+^*^: 
NEXT n: rJEXT i 
1275 CLS 
1280 GO TO 6020 

7989 STOP 

7990 IF x-10 AND V=i9 OR x=9 AND 
y=19 THEN GO TO 1000 

a.000 FOR 1*21 TO 9 STEP - i : PRIfl 
T AT 4,01 PAPER 01 ■ 

"; BEEP .12,1 
: rJEXT i 
8,005 RESTORE 9.53^: FOR ii'=0 TO 71 

READ a: POKE USR CHR« 144*n,ar 
NEXT n: NEXT i 

9010 BEEP 1,0: BEEP 1,5: BEEP 1, 

■^ H[BII J? «(i *~COPPlDOP 



rn 



_Tilfte 61 Hi 



By 
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iPECTRUM ARCADE GAME) 



3020 PRIMT AT 0,0r INK 3t PAPER 
7|'Scor* : •talTAB 12J-, Hi r "f 
hi I TAB 231 ' .By I ■ J a« 
SPSfl" IF 3>hl THEfl eo TO 91^0 
8040 PRINT AT 2,0S INK 6t PAPER 
2| "Un+ortur>at ly tyoa dldrv't get 

the High-score 

■ 

8.045 FDR i«l TO 500: NEKT 1 
B030 PRINT AT 21,0? INK 21 PAPER 
7i"9BPRESS ANY KEY TO PLAY AGAl 

N. ge" 

&^A9 IF INKEY«='" THEN GO TO 3,5 

8365 CL3 
8067 LET 5=0 
8070 LET D«*" 

'HUDDLESTON' hAS tri 
pp9d '>'ou In the tacl< of the form 
roam Kith :ieehs. You mu5t try to 
shoot Huddleston and escape thr 
ough the CYAN ioor, . * . ." 
BJ?75 PRINT AT 0,01 IMK 2 1 PAPER 
7 f - BeBBB8eBB3eBBBeBQBQ606QeeQ6QS 
BBB'JAT 2,01 INK 21 PAPER 7| "SBB 
eBaBBBBBBBBBBB&BBBBfiSBBQGBBee" 

8080 GO TO 90 

8100 PRINT AT 2,0J PAPER 7| IHK 

II" YOU HAVE THE HIGH-SCORE' 

81ier INPUT PAPER 21 INK 7| "PLEA 

SE ENTER YOUR INITIALS (m 

ax. 3 letters? ; "I LINE a« 

8120 IF LEN a*< >3 THEfJ GO TO ©1 

10 

B122 LET hi'-s 

8125 PRINT AT 0,01 INK 3! PAPER 

7| "Score : " » a I TAB 12|-. Hi : "i 

l>i tXAB 23J " . By : Ma* 

©i3£« SO TO 8045 

90.?f0 DATA 192,48,12,3,3,12,43,19 

2 

9310 DATA 255,254,254,255, 128,25 

5,233, 255»255j 127, 127, 255 , i , 255 , 

255, 255 

9013 DATA 15,123,227,227,227,239 

, 243 , 227 , 227 ,243, 239 , 227 , 1 63 , 227 

, 123, 15 

9016 DATA 195,195,60,24,24,60,19 

5, 195 

9030 DATA 16,56,116,238,91,54,28 

.S 

9040 DATA 255, 130, 130, 124, 68, 68| 

40,40 

9050 DATA 252,130,130,68,72,30,9 

6,64 

9060 DATA 255,136,136,73,73,73,4 



2,42,160, 160, 160,31, 17, i7, 10, Ifi*, 

128, 128, 128,2,5,7,5,21,0,0,0,55, 

9070 DATA 15,16,161,225,99,110,1 

10,99,240,8, 133^135, 198, 1 18, 118, 

198, 161 ,33,40,47,47,39, 16, 15, 133 

, 132,20,244,244,228,8,240 

9080 DATA 7,8, 10,24, 14, -*, 1,9, 123 

,64,64,64,64,128,^,0,7, 1, 1,1,2,2 

,2, 12, 128,64,64, 192,32,32,0,0 

9100 BATA 3,4,9,10,9,15,9,9,235, 

0, 129,90, 153,255, 36, 36, 192,32, 14 

4,80, 144,240, 144, 144 

9110 DATA 255,230,234,230,234,23 

0,255,235,255, 162, 170,166,170,4 2 

,255, 255,255, 133, 119,247, 127, 183 

,255,255 

9120 DATA 192,48,12,3,3,12,48,19 

2 

9130 DATA 195,195,60,24,24,60,19 

5, 195 

9140 DATA 0,0,24,60,60,24,0,0 

9150 DATA 15,63,127,127,255,233, 

253, 253, 240, 232, 254 , 254 , 255, 255, 

233,235 

9160 DATA 28,28,28,8,62,73,20,34 

,87,84,24, 118, 118,84,84,37, US, 8 

5,83. 117, 11-', 85, 85, 86, 0, 0, , 76 , 1 

6,72,68,80,0,34,84, 139,230,75, 17 

1,0 

9170 DATA 28,28,93,73,62,8,20,34 

9200 DATA 15,16,166,233,102,96,1 

05,239,240,8, 101, 131, 102,6, 150,2 

47, 175,47,47,4 7,47,39, 16, 13,245, 

244,24*1,244,244,226,8,240 

9210 DATA 192,48,12,3,3,12,48,19 

2 

9220 DATA 15,63,127,127,255,255, 

255,255,253,255,253,255,127, 127, 

63, 13 

9230 DATA 192 , 24J3, 248 , 252, 255, 25 

5, 255, 255 

9240 DATA fl, 6, 31 , 60, 60, 24 9,96, 32 

,0,24, 60, 102, 102, 60, 24,0,0^8, 28, 

28, 62,62,28,0 

9250 DATA 8,28,58,119,46,28,8,0 

9260 DATA 99,111,159,191,129,255 

, 255, 255, 1^2,240,24 8, 252, 128, 255 

,255,255 

9270 DATA 253,255,255,255,252,24 

8,240, 192,0,7, 67, 134, 76, 39, 19,9, 

32, 192, 128,64,64,64, 128,0 

9300 DATA 0,127,130,66,65,34,68, 

130,65, 130, 130,129, 1 28 , 1 28, 1 34 , 1 

21,0,0,211 , 47, 1,66, 180,8 

9400 DATA 1^20,0.5,20,0.3,20,1,2 

P,l,24, 1,20, 1,24,2,27 
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ZX81 GAME 



Twenty Ones (or, Dicey- 
Dicey) 



Timothy 

Simpson 

lives in Bradford and 

fias sent this infuriating 

game to share his 

frustration around. 



Full inslTUCtiOns are tntluded iii 
ihe game which is baseii on ihe 
cafd game Pontoon. Four dice 
Bfe thrown and the player ihen 
has the option to T^A^ist — throw 
another dice, or Siick. 

The aim of the gonrie is to gei 
a total closer to twenty one than 
the computer without going 
ovej- — goinfj bust Should yoiJ 



or iht? computer go bust then the 
opponent wins, also shotikj you 
make twenty one ther\ yim 
automaticallv wini. You have an 
advantage because you always 
go first, 

OK. Roll up your sleeves, 
breathe on the keyboard for 
luck, and thrown them bones. 



10 PRINT AT 0,5r"****DICEY*DIC 
EV***»" 

11 PRINT AT 3,0»"THIS GAME IS 
SIMILAR TO PDNTOaN. DICEY DICEY 1 
S PLAYED WITH FOUR DICE." 

13 PRINT AT 10, Di "PRESS ANY KE 
Y PLEASE" 

14 GDSUB 1000 

16 PRINT AT 2,?); "I WILL ROLL Y 
OUR DICE WHICH WILLBE DISPLAYED 
GRAPHICALLY." 

17 PRINT AT &,0f*'A TOTAL WILL 
ALSO BE DISPLAYED, WHICH JS IMPO 
RTANT. 

THE OBJECT OF 
GAME IS TO GETTHE TOTAL AS 
TO, OR EQUAL TD21 AS POSSIBL 



THE 
NEAR 
E. " 

19 PRINT AT 16, 0| "PRESS ANY KE 
Y" 

20 GOSUB 1000 

40 PRINT AT 3,aj"PRESB ANY KEY 
TO ROLL YOUR DICE" 

41 GOSUB 1000 

42 PRINT AT 0,01 "DICE (1 



43 PRINT AT 3,0| 



TO 4) 



49 PRINT AT 4,5|D2 

50 LET D3=INT (ftND«6>+l 

51 PRINT AT 4,9|D3 

52 LET D4-INT <RND*6)+l 

53 PRINT AT 4^13104 

54 LET TWIST-0 

55 PRINT AT 10,0| "TOTALi ") (D1+ 
D2+D3+D4)+TWIST 

36 IF TWIST+(D1+D2+D3+D4) >21 T 
HEN GOTO 400 

57 IF TWIST+(D1+D2+D3+D4)-21 T 
HEN GOTO 300 

5B LET D1«D1+TWIST 

60 PRINT AT 11,0| "«*•*♦♦•»♦•♦* 
********** 

62 PRINT AT 12,B| " (S)TICK OR ( 
TIWIBT ?" 

63 LET A*«II^KeY* 

64 IF A»-"S" THEN PRINT AT 16, 
TOTAL IS NOl*J ENTERED" 
A»-"S" THEN GOTO 68 
A««"T" THEN GOTO 80 
A»<>"S" AND A*<>"T" THEN 



0| "YOUR 

65 IF 

66 IF 

67 IF 

GOTO 60 

68 GOTO 90 
G0 PRINT AT 

S NOW THROWN" 

82 LET TWIST==INT 

83 FOR A=l TO 30 

84 NEXT A 

65 PRINT AT B,0| " 
86 PRINT AT 16, 0| 



16,01 "ANOTHER DI I 



CRND*6>+1 



f TWIST 



BB 

90 

100 

105 
106 
107 
110 



GOTO 55 

GOSUB 3000 

PRINT AT 0,O|"MY TURN" 

FOR A=l TO 20 

NEXT A 

CLS 

PRINT "DICEd TO 4) 



111 PRINT AT 3,0; 



112 

I" 

114 



PRINT AT 4,0; "I | | | | | | 



PRINT AT 5,0? 



44 PRINT AT 4,0| 'J | | | | I | 



I' 



45 PRINT AT 5,0|"^J ^ 

■II 

46 LET Dl'^INT (RN0«6)^1 

47 PRINT AT 4,ltDl 

48 LET D2-INT (RND*6>+1 



117 LET D5=INT <RND*6>+1 

lis PRINT AT 4,1|D5 

120 LET D6=INT (RND»6>+1 

122 PRINT AT 4,5|D6 

124 LET D7«INT tRND»6)+l 

126 PRINT AT 4,9iD7 

128 LET DB=INT (RND»6J+1 



114 



ZX COMPUTING OCTOBEft^ NOVEMBER 19S5 



ZX81 GAME 



130 PRINT AT 4,13fDe 

140 PRINT AT 10,01 "TDTALi"|D5+D 
6+D7+D8 

142 PRINT AT 11 ,B| "♦#*•#»*»»»»* 
»###»♦»»'♦ 

144 LET C«(D5+D6+D7+DB> 

145 LET H«<D1+D2+D3^D4> 

146 IF C<-17 THEN GOTO 155 

147 IF 017 AND C<21 THEN SOTO 
2000 

148 IF 021 THEN GOTO S00 
1S0 IF C"2i THEN GOTO 200 
152 IF H<C THEN GOTO 200 
133 IF C<H THEN GOTO 300 
154 IF C*H THEN GOTO 700 

135 PRINT AT 14,0) "I WILL TWIST 

H 

iS6 LET TWIST* I NT (RND*6}'i'l 

157 FOR A«l TO 25 

158 NEXT A 

159 PRINT AT e,0| ^ "p TWIST 

160 PRINT AT 14,0|" 
It 

162 PRINT AT 10 ,0| "TOTALi " | <D5+ 
D6+D7+DB)+TW1ST 

164 LET D5i*D5+TWIST 

165 GOTO 144 

200 G06UB 3000 

201 QO&UB 3100 

207 PRINT AT 1 , 1 3 1 " [■HD)*' 

208 FOR A=l TO 43 

209 NEXT A 

210 805U8 3000 

220 PRINT AT 0,^4 "PRESS ANY KEY 

TO PLAY AGAIN" 

230 IF lNKEY*=s"" THEN GOTO 230 

240 GOSUe 3000 

250 GOTO 38 

300 GOSUB 3000 

301 GOSUB 3100 

306 PRINT AT 10, i2i ''OICHIIIZI" 

307 FOR A=l TO 45 
30B PAUSE S0 

310 GOSUB 3000 

320 PRINT AT B,0i "PRESS ANY KEY 

TO PLAY AGAIN" 

330 IF INKEY»="'* THEN GOTO 330 

345 GOSUB 3000 

350 6DTD 38 

400 GOSUB 3000 

401 PRINT AT 0,ej"YOU"» 

402 GOSUB 3200 

404 GOTO 201 

405 PRINT AT 5,0; "PRESS ANY KEY 
TO PLAY AGAIN" 

410 IF INKEY**"" THEN GOTO 410 
420 GOSUB 3000 



430 GOTO 38 
450 GOSUB 3000 
455 GOTO 200 

500 GOSUB 3000 

501 PRINT AT O,0t"I"| 

502 GOSUB 3200 

510 PRINT AT 0,0 I "I HAVE BUST" 

515 FOR A«l TO 35 

516 NEXT A 
520 GOTO 300 
700 GOSUB 3000 

710 PRINT AT O,0r'THAT GAME WAS 
A DRAW" 

711 PAUSE too 
715 GOSUB 3000 
720 GOTO 405 

1000 IF INKEY*""" THEN GOTO 1000 



1015 


GOSUB 3000 




1020 


RETURN 




2000 


FOR A=l TO 


20 


2010 


NEXT A 




2020 


GOTO 148 




3000 


FOR A-1 TO 


21 


3010 


SCROLL 




3011 


NEXT A 




3020 


RETURN 




3100 


PRINT AT 1, 


p6| 



3110 PRINT AT 9,6| 



■ ■ I" 

3120 PAUSE 50 
3130 GOTO 3000 
3200 PRINT " HAVE 



3210 RETURN 

4000 SAVE "DICEY-DICED" 

4010 RUN 
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IF YOU USE YOUR COMPUTER TO 
PLAY GAMES, THEN YOU CAN'T 

AFFORD TO MISS. 



Each l&sue will l^e produced in 
cooperation witli Eecaan our 
Interplanetory Adviser wKo on his 
liome planet, Aar^on, is a znem'ber of 
the Association of Supreme Players. 
He will be monitoring developnientfi 
in the games industry and advising 
Computer Gamer readers vrith all 
their gaining problems. Included in 
each issue will be pages of review of 
the latest games releases, special 
Adventure features and a help-line, 
invaluable articles on how to ^crack' 
specific games a high-score page, 
exciting programs to type in for 
most of the popular home computers, 
news. competitionSf reviews of 
peripherals and computers 
themselves If relevant to the games 
field and LOTS more. 



This fantastic new magaxine appears 
on the fourth Friday of every month 
price of d5p. 




Also, all readers of Computer Gamer 
inrill have the opportunity to Join 
our trem^endous Reader*s Club — 
each member will receive a 
membership card and a regular 
newsletter which will contain up-to- 
the-minute TievTB and all sorts of 
offers on a variety of products. 



So all-in-all there*s no way you can 
afford to be left out of the great new 
revolution in games computing — 
rush out and buy your copy NOW! 
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PROGRAMMING TIP 




Getting a program typed in is often only the 
start of your problems. Ed to tlie rescue. 



Typing in a program is a useful 
e)(etcise. Apart from the pa- 
tience required, techniques 
leafn^ and the end program to 
be used, probably the most 
educational part of it ts tracking 
down the bugs introduced by 
yourself or occasionally bv our 
publiCBtio'Tt svsiem. 

in debugging you gain a 
much deeper insight and 
understanding on how the pro- 
gram aciuallv works than by 
mereiv lypifg it in, but tracking 
down these errors is an art in 
itself and needs some skilL So 
here are some tips to hetp you in 
VQur efforts when faced with 
that cryptic error report! 

t NEXT without FOR 
Lock back through the program, 
either the loop has not been set 
up — no related FOR 'letter" = 
Nol TO IMoZ line, or the letter 
has been re- used as an ordinary 
variable within the loop with a 
L£T 'Seller' - No. 

2 Variable not found 
This is one of ihe most common 
errors. Again, the problem may 
not lie in the line where the error 
was detected and reported, If 
there is only one variable, which 
may be one or more letters or a 
string ($| variable, then that iS 
the problem. There may be more 
than one variable m the line sec- 
tion reported and you will have 
to identify the offending one. In 
a line PRINT AT Y.K;A$ the 
culprit could be Y or X or A$. To 
find out which of them is caus- 
ing the problem (it may be more 
than one) type in turn as a direct 
command: 

PRINT Y Enter Newline 
PRINT X Enter/ Newline 
PRINT A$ Enter^Newftne 

Note which produces the error 
report. Now look back thrOugli 
the program printout for the lino 
which sets it up — usually a LET 
or FOR command- Did you leave 
it out? Does the program gel 
there or has a GOTOGOSUB 
been wrongly addressed f 




3 Subscript wrong 
Connected with DIM A (No) or 
OIM A&{No), If thenunnberinthe 
brackets on the lirhe where the 
error id reported is greater than 
the one in the original DIM state 
ment, is not an integer or is less 
than 1, then this report is 
generated. If the subscript — 
number in brackets — is a 
number then check and change, 
however, if it is a variable then 
follow the procedure for tracing 
variables. It has probably ex- 
ceeded the limits, look for ifnes 
with the variable being altered 
with + - * / ; if necessary add 
limiting code. For example: 

IFX>10THENLETX = 10 

4 Out o* memory 

As well as for programs which 
are too big, it may happen <f the 
previous program set RAMtop. 
Before despairing, enter CLEAR 
USR"a"-1 ontheSpectrunn;on 
the ZX81 SAVE the program, 
turn the machine off and on, 
I hen ffrload the program 



7 RETURN without GOSUB 
Somehow the computer has 
reached a RETURN command 
other than via a G0SU6 instruc- 
tion. Check a GOTO hasn't been 
entered in place of a GOSUB. 
Check for a missirtg GOSUB. 

6 Integer out of range 
An integer (whole numberl 
either as a number of variable is 
too big or small and you are at 
tempting to do something like 
PRINT AT 0,33 - not allowedt 
Check any variables involved as 
per report 2 and trace it back 
through the program looking for 
adjustments to it by + - # / l 
Add limiting code if needed — 
see report 3 

E Out of DATA 

A Spectrum problem . Check the 
number of DATA items match 
the number of READs; usually 
one (or morel has been missed 
out. Attempting to reread a 
DATA list without first using a 
RESTORE command w<1l cause 



this and it carv happen on an auto 
St a n program i sa ved with a L IN£ 
number}. Good programming 
usually RESTORES lo the cor- 
rect line number before using 
READ. 

I FOR without NEXT 

See report 1 bu! this time the 
NEXT is missing I 

Note that the letters I have used 
for exaiTiples could by ANY let- 
ters not just AS ,X, Y etc and de- 
pend on the particular choice of 
the programmer. 

This is by no means a com- 
prehensive list but I have tried to 
cover many of the most com- 
mon erf Of reports. Personally, I 
get almost as much satisfaction 
from debugging as I do from pro- 
gramming 1 do assure you, 
however, that there is absolute- 
ly no truth in the rumouf that we 
deliberately inject bugs into our 
listings in order lo introduce you 
to the dubious delights of 
debugging! 
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IPROCRAMMtNG TIPS) 



Conversion tips 

A guide to ZX81 /Spectrum program conversions 

from David Nowotnik. 



TKe versions of BASIC offered 
by the two ZX computers are 
so similar that many programs 
for one can be used by the 
other. The ZX81 has only two 
commands which are not pre- 
sent on the Spectrum, 
SCROLL and UNPLOT, and 
these should cause ydu few 
problems when converting 
ZX61 progfanas to the Spec- 



trum isee Table 1 )* 

There are quite a lot of com- 
mands and functions on the 
Spectrum which are not 
avaiiabte on the ZX81 . A list of 
these appears in Table 4, The 
stars indicate those cOrrtmands 
and functions for which there 
Js no simple tcanslation to 
ZX81 BASIC. Those for colour 
and sound can be ommittad; 



bMX you will have to find some 
alternative for the high resolu- 
tion and file I/O comrnands. 

The commarvd PLOT appears 
or* both computers, but the ef- 
fect is quite different, so 
bewarel Another tip: PEEK and 
POKE should be used with cau- 
tion. En conversion, addresses 
will almost certainly have to be 
ci^an9ed. Some of those 



changes appear in the tables, 
A command such as POKE 
USR "a". - - on the Spec- 
trum indicates User Defined 
Graphics; ZX81 users don't 
have this facility, so you'll 
have to omit this and use a 
standard character instead. 



ZX81 


Spectrum 


Comments 


SCROLL 


RANDOMISE USR 3582 


If the program uses random numbers, they 




or 


could become rather predictable with the first 




LETt-USR 3582 


option. If so, use the second, using a variable t'm this 
case t) which is otherwise not used. 


PLOT Y,X 


PRINT AT 21 -Yn.Xf2: 


Print the appropriate quarter square graphics 
character. 


UNPLOT Y,X 


PRINT AT 21 -Y/2,X/2; 


Print 3 Space, or the appropriate quarter square 
graphics character. 


r#&te 1 ZX8 J 


To Spmclfum eanv^rsiont. 





Spectrum 


ZX81 


Commenta 




BIN 




BIN allows the represen- 




eg LET V- BIN 


LET v = Wecimal no.} 


tation of a number in 




10010101 


Conversion to decimal; 


binary. On the ZXB 1 use the 






1Q010101 =149 


decimal equivalent, but 
beware: BIN is often 






128 64 32 16 8 4 2 1 


used with User Defined 






Add these numbers together when 


Graphics, which are not 






a 1 appears at the appropriate 


a^vailable on the ZXB1 . 






position in binary. 






READ/DATA 


LET 


READ and DATA are 




eg READ 3<,y 


LET X = 50 


used to store a lot of 




DATA 50,60 


LETY = 60 


information in a program- Um 








LET instead. 




OEF FN and FN 




The defined function can 




eg OEF a{3<) = SQR k 


LETX$ = "SaRX" 


appear in a string. Use 




LETt=FN B(j) 


LeTX = ( 


the keyword for built-in 






LETT- VALX* 


functions leg SQR). The 
equivalent of FN may need 2 
lines, as shown. 




PLOT 


no equivalent 






SCREEN 1 








eg LET a = SCREENS !!,y 


LET A=PEEK[PEEK 16396 


Used in intaracfive games 






+ 2B6'PEEK l6397t1+Y + 33' 


X) to detect characters in the 
display file. Note — thts 
formula only works when a 








RAM pack is fitted. 




Ttbtm 2 Spmctnim to ZXS t 


convarxfaift. 




i 
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2X81 


Spectrum 


Codfnments 


\ FRAMES 

POKE 16436.255 

POKE 16437,255 

LET T = (65535- PEEK 
16436 -256 "PEEK 16437 
/SO 


POKE 23672,0:POKE 23673,C 

LET t= (PEEK 23672 + 256* 
PEEK 236731/SO 

For limes greater than 10 

minutes, vou can us© byl© 
23674 as weli 


Both computers have a counter 
1 which accurateiy varies by 50 ' 
every secoE^d. in the example, 
use the first line to start the 
'clock'. The variable T will 
have the time in seconds after 
the stall. The counter can 
only be used for 1 minutes. 


2 Line number zero 
POKE 16510,0 


POKE 23756,0 
(As the start of SAStC can 
mova, eg with rntcr&d rives) 
use with caution, 


Converts the first line of a 
program to line number zero, 
which cannot be edited, and 
so is protected. 


3 RAMTOP 

POKE 163Sa,X-256'INT 

rX/2S6l 

POKE 16389. IfJT (X/2561 


CLEAR X 


Creates a safe area at the 

top oi RAM starting at address 

X, for storing data, machine 


Tal>/* 3 Gt/f*f»Ht*l*fconvafskin hints. 


code etc, 




System variables conversion Table. 


LASTK 
MARGIN 


16421 

16424 


23560 

No Equivalent 


Variable 


zxei/ 

T/S1000 


Spectrum/ 
TS2068 


MEM 

MEMBOTT 

MODE 


16416 
16477 
16390 


23656 
23698 

23617 








NXTLIN 


16425 


23637 


BREG 


16414 


23666 


OLDPCC 


16427 


23662 


CDF LAG 


16443 


No Equivalent 


PPC 


16391 


23621 


CH ADD 


16406 


23645 


PReUFF 


16444 


23296 


COORDS 


16436 


23677 


PRCC 


16440 


23880 


COORDS myte 2) 


16439 


23678 


RAMTOP 


16386 


23730 


DEST 


1G402 


23629 


SEED 


16434 


23670 


OFCC 


16398 


23684 


SPSN 


16441 


23686 


OFILE 


16396 


No Equivalafit 


S POSN (fiyte 2} 


16442 


23689 


DFSZ 


16418 


23659 


STKBOT 


16410 


23651 


ELINE 


16404 


23641 


STKEND 


16412 


23653 


ERRNR 


16384 


23610 


STOP 


16419 


23660 


EPPC 


16Z94 


23625 


6TRLEN 


16430 


23666 


ERRSP 


16386 


23613 


T-ADDR 


16432 


2366B 


FLAGS 


16385 


23611 


VARS 


16400 


23627 


FLAGX 


16429 


23665 


VERSN 


16393 


No Equivalent 


FRAMES 


16436 


23672 


XPTR 


16408 


23647 
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ZX COMPUTING 



Linkage: 4 Op per word. ^\^ «» 

Semi display; e:9 OO per single coiumn centimetre. Ring 
for rnformation on series bookings /discounts 

Ai( advert/soments in ihis secHon inust oo propaid. 

A d vef 1 1 se men ts a re ace epi ed su bject to The ter m s an d confl ition ^ 
primed or the adveflisement rate card favailabte on requ^^t) 




01 - 437 0699 

Send your requirements to: 
DAVID HORNE 
ASP Ltd., 1 Golden Square, 
London W1 



i 

i. 
t 
I 



ACCESSORIES 



SPECTJ4UM 

RGB 

OUTPUT 
MODULE 



odc^ slfrcLronlc/ 



• Mcnilet uiklilv cictunot - no dol crcwt 

• ^uit» FlCS mo^it^n a FnOnilOr.'TVt 

• S>mply (fugi in1o ^ipAntoO" pan 

• M«« Shrou^ port mnicn Ailowi eonnfctwi clntodimi, 

Pni;" CM «. Ot CM SS (IfwiHiah mvl J ■ H pie rrijny wjelorn par A 

» llwliM Cl<W. SiKkhulsl HUH, tt^» 10* STN 
TO 01 SM MU 



SOFTWARE 



CAR CURE 




CAn EMHE vhiK IrAnstorm 'y^oij' ikicpo into An 
vupvrt mvch^nlc lo h«lp you flAd (auHi od 
your c»p »rici tn*n ttoltnnint ftm cut*. 
TKHnlCll Coll*BM buf CAH CUHE ro rr«ip 
»1ij(JDn!j ttim BtKJUl Il^d tduH? e«!fS *uri«r, u 
well af their ]V(T,pi{>ms ■»(] CU rn ^4V^ 
you [09CAr> tiencfil' 

Complain wThr compir«h«niv« iOOO^wo'd 
UMt OtM* ar(t p*cN.)ig*iJ In p igns-iife 
pOtllC irtHal Enporr qrderi gol Amancwi" 
Engllih crD» i«f6f«nc» Ati lor i«:&s Ihan 
many gun^n cri«igo for in hour'i wwtti 

Citsartfl for 4tK Spacirum frmcrsdniw 

fi'tuj^ef ^/^jfri/crrcirij frse, orr nounrj and 

AHiitniJ CPC4M al only tt.9$ 

Disc re>'BBCOfir4r*44>e)''%f^>C^^ai£lf ft|. 



BIMTRQM 

PROGRAMS TO HELP YOU 




~ wqruiAKiritmclyvHiil, 
■ graitdaai of «Hort Itat 
gOna iniD mtltin^ (I UMr 

rrttndiy aa well i* 
fyncironai • vary 

wgrtl^wtitle ppSkag*" 

' an »xp4n ayfivm . 
inci«dit>iy aatr Id lju" 

-fiopuitf Comptiling 

**.., w«i I produced B 
wvrthwhi[« fldif itlon to 
your !oOlk>l~ 

ona of pie mosi 
li^ftlul prograini I hAv« 

l<W*< vtry cltiKlivri and 

U»1ms a Ki(t*a re 
company ta heoC iiti 
Vft on" 

• 9Q0r«bill* 

+ 300 sympiows 

t DiKDvar litjaty f)4fl4 

tof Ovarir sirmptom 
-t Dtiplay tauliv fw 

Hi nHoruiWHlid Cure 

lof avary laiill 
+ Trie* tymplonil ol 

*fty fmit 
- Henhfy fairlticauiing 

Iwo lymptom* 
+ Mirh <1emtfof 

May rererflfici^ 
I' El I m mile laultl 

c}l«cK«d OK 
+ H#vl*K* progroj* o<i 

lummary tctfttn 
~ CfliJ mlp H Irt 

dilticulty 
> Siiv« diagnoM )n 

4«|ji tiia 



D£F>T ZX, 4 CLARENCE DRIVE, EAST GHINSTEAD, 
WEST SUSSEX RHia 4nZ Tvbphon* (C342| 24108 



LIBRARIES 



Ft9* Sp*Clrum Soltwar* Ifian 
WhGfi yOu jOlfi flg.' liCf^ry GSrnes 

educattona! /utilities available. Full 
details trom Cygnel Soflwsre' 41? 
Fulbridge Road Werfingion. 
Peteftxirough P^4 6SE 



SERVICES 



ALARMS 



BURGLAR ALARM Equipmeni. 
Pi^itse visi[ omr 2,000 sq. ft, 
5howfoom& or wrile or ^one) tcsr 
your fre<& Catalog li«. GWAS Lid,, 
1 00 Rooiey Avenue, Bradlo/d BI36 
1 DB Te^aphorw. (0274) 731532- 



FOR SALE 



DATA DUPLICATION 

MG. Capl«i (ZX|, Sumtwood, 
WBl»ail. Statu WS7 OES, 
Ofltn duplies 1 1 Ofi, ■quality cas- 
lettes, pnnling, flosdblft delivery 
wl!h compoinivo prices ana fasi 
turn Around. Pfices And samples 
on fequchst 0542-400087 or 



VIDEO 



XXX VIDEO 

Telephone (day or night} 

0373 - 630563 

FOR DETAILS 

GlO'SSy '|^' '"■■■r XXX Vld«0 

Citit). 2 Strealtiam H\gU H(^.. 

London SW16 

■■■,,■ .I'Vll 'Q1 OSlJl ■. 



PHILLIPS COMPUTER monitor 
plus 3 games lOf the ZX Soectrum: 
Comljat Lynx, Hotibit. Winged 
Warlords Ptus many other simitar 
games, £70 00 ONO Tel. 0306 
3S0949. 



SOFTWARE 



conFuzion 



INCENTIVE 
£&95 



UTILITIES 



TAPE TO DRIVE TRANSFER OF RECENT 
_, PROGRAMS 



SPEC T HU.M own«fj av w**n tr»nsfirr ma.fTy of !h« LATEST fitifjeiitrpniQttmt hj lf*it 
^itftii it LO'tl COAT w '<^ 0:,t ioi'.-itart an>d mtormat-an ihaati M6 n*k JKI our (ti«ortrrit 
CAfry o<Ji UONEr BACK CUARAMtlE inal u$kdAle«}. 

Ftrtlly you «rill neea gwr MOTb Oar rn,'dinvB| or WDIb (Icr Wlta ar diKdri*«) P'OiJE'tmt 
mil g)v* vKiii trt« iMJi la convfl pro^f imt ineitMlM lh« ibiiiiy 10 choo.'ipiii ttytei m 

oni fiQ, trylst mamf . ^VAl" craalof and HEUkill, mah# tnitti^ aiC FULL nianual win 
B laivijjl* 1 r«ni1ora HDI b Of WD lb C«l« on la^ Eft,M, 'MDit mi^naQ^ mora pregram*" 
— Vour Spectrum 
Tc rnan<g« IFh UIviI pro^rami. you tutt m-iitt <ii«*tf Our T7 pfogsrirffl whiCA iNCLLlD€S 

In* Jbllrtv tft ftLTEfl t*»[,'jerii,y laDMi'1 19 "n»rmir, 

' Fvniijrai. Bauct rira metiurcr -J«rliy Mi^Ctor 
Tt c«tl UJO on new. On M/lfn* cartltdfl* ti,n (md HTf^ « tJrlf ■ U/«1*t gmtvi. 



,v'r:v. 



LERM INFORMATION SHEETS 



Eacl Jifltt giirtj* jfOti lit OETAItED intlrucliDni juiinp nur t(it',f,iro: 'i-. ■ ■■ ' 

tr«iiti«r !-» yOurdrtw (Of th4 mora POPULAR programi TTiaireQitUEACH pluiSAE. 

Up ti> »ri>iiii S ,)M-liiAtit9 

SPEClAi Q^fEn - THAI^SFIN PACK, fluy MOIfa'TT an M/Drivi MrtrWo* < 

INFORMATION SHEETS l-StorCmU <Olh«f Oriu* o*rnnt 9*1 WD1D-T7 on tipa < 

fiKitttj It^r iam« pncej 

UPDATE Un VICE- Sand Old tap* « rarg« SAE to Wt « £^ RE OUCTiO^t OVEH itAS. 

iilD tt E<ii'i>P«. £f Diharv lor yagh priHijct SAE fee ifiqukivi 

LERH, OEPT ZX, IBflnUHftWICK QDNS, COHBr, NORTHAHTS NH1| SEH- 
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TO ADVERTISE YOUR REPAIRS AND 
SPARES SERVICE PHONE DAVE 

01-437 0699 



i 



SPECTRUM REPAIRS 

A Better Deal from Micro-World 



REPLACEMEMT OF MIC, EAH & POWER SOCKET £Q. 

KEYBOARD FAULTS: Rsp(flcaman1 ot Msmbrans, 
Mat A Plate \t4ale all EhrcG ai6 replacHdi £13.! 

NEW CASE UPPER & LOWER !nc new kcyboafd as abov(?Cl 7 J 
ALL OTHER FAULTS 16K Spectrum Ct7.95 A6K Sfwctrum £22. 
POWER SUPPLIES (Spectrym - ZXfll ) C9, 

1fi-48K UPGRADES (12 monthm wflfranty) £27. 

• Prices tunv irmiusive or vat s, Heium PsP 

• 4i*lr turn fOond Oti m&al machifiBS 

• 3 ■nanths warranTy an repairs 

m Scnci SPECTRUM ONLY jqitebty pacl^etl citaiiy tialing 
M-jIt, fQur r>s.m« $ addrf<H, chvquiF Of ocsTsI ortt^r to 



Micro-World Computers (ZX) 

1006^010 Manchester Rd. Lmthvvaite, Muddefsfield HD7 SQQ 
TEL 0M4-e46117 Showrroom «W*n 9SJ0. 6 dws 



PROFESSIONAL 

REPAIRS 

Tttt Complete Sfndttlr 
Setvico CAntrit 



zxai 

ZX ISh HAH 
ZX InlcriK* II 
ZK InliTlac* I 
ZK MieriKfrlv* 
ZX Spt^tmm 
2K Printer 
SiiTClilr QL 



EtT.H 

tIT.M 

P.OJL 
E2».» 



Mac BBC, CS4, Orle. 
Dragon, AUrl, AmAtrad. 

RING (0234) 213&4& 
*Averag« 3-5 day tu-rnartiuntf 

*Fr««-e»litnBl«i*AII pnct* 
lndualir«*S montli* warranty. 

2EDEM COMPUTER LTD., 
i Ktmbolton Road, Bedford. 

TRADE EHflUmiES WELCOME 



ZX SPECTBUM FtEPAIRS 

CHECK THESE F^GTS 
1 FAST HELlABLE SERVICE 

ZQUftLIFIED STAFF 

3 3 HOMTH GUAfiANTEE 

' * FHEE POSTEH > < 

Stna ycHjr mictiinn onty 

To; UlCnC^TftlK 

M Ql. Moor SI. isllon BL1 1NP 

TfI (DM 3H17S 



FAST SPECTRUM 

and 

BBC REPAIRS 

AVERAGE £15 

FIRST CO. IN ALL UK, TO 
INTRODUCE WHILE-U-WAIT 
SeflV[CE, NOW FIRST TO 
OFFER AN INTERNATIONAL 
HEPAFR SERVICE. 

* Most S{i«iitrurnB rvpairvd In 45 ml na 

• Piaa^tf (ihgnf igp fwolntmenl Til's! 

• Or phono.'iBTid Spectritm (or fnofl 
«1i?n*les. nnt £1 90 (UK 1.0 M 
EltB. C.I ) Ce.M tEn'UPfr'ScunitflniViSl, 

■ tta T\Bi<itfi ilsmdlmg chAnjFt 
*%tfw tU'rtirflvnS 

■ E«*iV miCi'OiriiurBdtdr Tiiurrv tourriBy 

* 0[)«n un Tgni Mon ■ Sif 

"I tt*v« CCirria iC'DH ■ rirm thai will be 
inorv ttian iwllilng< t« adviM you ks Io 
how [o rorn*[Iy your protuwi. Tncv ^"> 
eaiitd MAN-COHP and u will ii 
™p*kmg PluHv Sj»Ctfum», ar* «.l*o 
quile wlliingi Co aiicMifamr pfoblirrm 
Mitn you, and grlgf reasonAtii^ cneap. 

irVd rrnarv impc-rl j nlHy I ccrfuct curai " 
P*»iJ HCOtfi 'Pwnk A PiJJi*', Popij,iii' 
CompuUrtg WttHy. Jtn t*8S. .'l^Oi' tv 

HA if 

MANCOMP LTD. 
(Dept ZX), 

Printworks Lanet 

Manchester, 

Ml 9 3JP. 

Tel: 061-224 1868. 




iBC SPECTRUM REPAIRS 

* Eootrrum re-pairs tia'vD ni- p-nm 

* SBC B nepalre £ia.S43 "- pBrSi, 

miurtnceand pi » p 
S*rO your computSf witfi cheflue flr 
PQ. for£1SS(3flTidd»impfmnolfiulT 
»: SU RED ATA («), 

Coiripulcf teiTvlctt 

*4 WythwBoJ Av«nu«, E<l|)«w*r«, 

Middi. T*l: 01-9S1 0114 r-Lt-? 



SPECTRUM REPAIRS 

We expertly fspair Specirum 
for £17 inclusive of parts an 
fabour and return postage. 

SpeClTurns upgraded io 4aKfar 

Z3i inc. P&P All Keyboflfd 

faults Cast only El 2 

ft, A. eiecifoflte*, 

133 Lc»id<in Road 5 cult). 

Lowattofl, SuriDlk. 

T«l: I05C3) GG2». 



SINCLAIR 

COMPUTER REPAIRS 

411 mkCiMn«> <i<ntM.taimd wrthin IZ 

noyrj 5.f receiBL 

S,p«[lmm C17,pa £X-«1 ClLM 

5p*trruni' ie !o *iK upgrwM ias.00 

iiT^c. Si*t». VAT and rMum pMMgai 

for i (M1 ind rfliiablo lArvic-i, und 

i^BlKirta. briflt deiarioikofl ol Udtt and 

ci^eque of poilal prefer |q ^q ojc^rlj 

Capital Compulaf S a w toait 

SJnclatr D«pt„ 44 Rich'* Road. 

Cardll! CF4 4AA. 

T«h (0222) em 401. 



COMPUTER REPAIRS 

Cornmodoro 64 £15.00 

Vic 20 £lJ-*0 

Sp&tlrum CIO, 50 

OL £W.OO 

t54l Osh Dnyes £20,00 

and all Csirnnnrjdore Systems. 

Send taut If mac Nine with not* 

dpBCrlbing lault lor 

TrWent Ente^rprfses Lid,. 

37 Linden House, 

Common fload, Lang Ivy, 

Slough, 

TEL: 07S3 43755. 

Ov*rH«t *nquliij*i w*lco«n*. 

t Afaoi4 pnon ari vuJuUvs of 

lunt in.3 VAT] 



COMPUn^RB'AIRS 

Vfi K ft ttfCA, iHfltllfVCid SflCvrQP^tfMl 



tM^M^IIfltn'^iill WkiM ;iA,)lilH, 
OTi , .. niJBfcUft 

i«vttffl „.^ ciJitciafe 

jnuSiiepti 






B8C- 



tiet*a» 






CaOfiiairMllniMWjMW 
l9ri)Nciii'Al*An 






liFRSTCOnPUTB^I^mRS 



= VIDEO VAULT INTERNATIONAL 
: 10 1^ REPAIR SERVICE O 

^^ imfrtrurrti rcp^irTj fur'E|9'.9Sknc.Parlt,ln«ufancTiindP&PNu Khl4«n K t1 1> t. 

^ UBC, Onmmi^dQrr &4. Uk JQ. AMrt. guij4rd for 

^H ii%ir you Ird up w\lh wjitling unkt hu v^ni-r Homr Cnrnpufrr In be rrpAirT-d*" 

■ AlS fr]jjifcr> t atry A lull 1 mnPlih* guftrantf r. p.1uvnn r\rrvS|>rtlnim ti'jijiUfil *f 
VI rnJv'»ii " *!•'"' tfafil-f wi>t1h L5 VS (nr ynur rn|r>^Tnrr! iind pSrniuTr 
^m * Wblla vou w"i* ^rvl^* ^V'Pf<>I***^'^n>l CeBpslcrEsflinHra, 
3 Hanthi wrinvn ^nmwmttl** Mi nil rapalrs. 
Inl*rtt*(lanhl rcpklrroBpBnv. 
All co^pvtan a^nr bv laaU crdcT liim«t ajosnd l« 24 Itn. 

All HkrOii laautvd for r«lum>ourn*y. 

Oi»f Ft 7 dav-* > ixf rk, iii'i,-ir{t*fii fALitf « Aniy t'N 95 

SctifXil rcpaira uiiderti.k«n-dlB«iantj* 4LVkll•bU^ 

Fm poftwBn tolth c-aiC b. !^p« cf ni ■■ npairvd monh £5.'9S> 

Ovarft V*»ri >ip4ii«nt« ikorblng withfompulvri. 

ONLY CF.N u [Ml: s [N {. uy II frtK I s use [ J 

Phone jucLau l^^r ^our tr^u vi^iimatL' ur vcn^l YMit iumpuler Io ut Mtti C] 75 

(UK EIRE LO M C t lorCZ 40|Europe.-Scarjdi™iMalwew(leonl.M:tvnuih(r 

TRADE hJ^QUIRIES MOST WELCOME. ACCESS WELCOMFD 
Vll>LO VALItT I.TIJ THE LOt^ltUOHOtCE 



I 
I 



* 
+ 

* 




I 




I 



Telephenit Olmwp (STtJ CMJj'/'ilMiiWj-d'/Tiil 
140 High Si Wm, Ciiauop. Deiiiytiihe, En^und 
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ZX COMPUTING 

CLASSIFIED ADVERTISEMENT — ORDER FORM 



If you have something to sell now's your chancel Don't turn the page — turn to usf 
Rates of charge: 40p per word per issue plus 1 5% VAT (minimum of 1 5 words). Please stale 
classification and post to: ZX COMPUTING, CLASSIFIED DEPARTMENT, 

1 GOLDEN SQUARE, LONDON W1. 





































£5.25 












C700 












£8,75 












eio,50 












ei2,25 












ei4.oo 












£15.75 












£17.50 



Please place my advert in ZX COMPUTI NEG for issues commencmg as soon as possible. 



( am enclosing mf Chw^ue /Postal Ofdei'/i'itefftalional Money 
Ofd*' fo* td*iete a% rwcessafyii E fMatJe payawe to A S P LidV 

OR Debrt my Access /Barclay card 





Please jse BLOCK CAPetALS an(} include p<wi codes. 

Nam* {Mf/llr»/Wti^MiT .„ .,., 

Addret*. ,,,.»„....,,„, ,... 



1 1 — ^ 



SIgriilur*.... „.., .,.„..„....„„„..,..Orti. 



AH cl*sstft9ti Mt/v«rUi0m«n!s muil b« p§nt fot m «dv»nc* Oaytlnvt T#l, Ho. 



r' 



Cut out and SEND TO: 

ZX Compuling Subscriptions. 

Infonet Ltd. 

Times Hou$e, 

179 The Marlowes, 

Hemel Mempstaad. 

Herts HP1 1BB. 



SUBSCRIPTION 
RATES 

(tick I I as 

appropriate]! 



£13, SO for six asues 


n 


£15-00 for six issues 


n 


f31 .00 for six tssues 


D 


$19 .50 forglK issues 
USA surface rr«il. 


n 



Subscription Order Form 

n«a» COmm«nc0 mv lilbtcrkntion 10 ZK Coiti|Miine 
nVilh the v«rv noicl iHIM. 



Onttf for f 

Imatie p9Y«^f« to ASPUdf 
Oft 
Oebil my AccessrStfclBvcmtf' 
t 'deief* as fl-*cMairv/ 





I I n^ 



Pl«fts« u» BLOCK CAPITALS and Includa posi COd«S 

NAME |Mt,'Mrf/Mi«a} 

ADDRESS 



POSTCODE 



SignBturn 
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'»^.;^ 



r« * » 1 1 



' ■Minay J jwj.'.j g..^ 



-.«*« 



MiS^ 



«(PVB9i99iiU^ri9 ^ 



V ^ 



i. J- I J ^^. _ 



-> . ^^ ^ • t>,^t sr <rT<f^ 






!* 




^.^V 




Battle your way to three enemy bases. 
Do you have the courage, starhina 
and skill to become a Game Lord? 



From 



I 




FT 



The most powerful games 




J 



Available from all good software shops. 

In case of difficuJty write to: 

OUICKSfLVA Ltd. Liberty House. 222 Regent Street London W1 R 7DB tel: 01 439 0666 




I ^■4i'«jh.J innip I 



Nick Faldo's 



Runs on hath 
-^ectrum 48K 
and CBM64 







900 screen \ 

SLTol I in^ map ot \\\c 
Ro>al St. George's 
Golf Course, \enue for the 
Open Championsliip \9S5. -,^,^^ ^ 
Can you make par on this ^""^ 
counse o( Chain p ions'* With s^trong 
winds and deep bunkers you'll need all 
the help your cadd% can give you. Full 
aninialion and live aetit>n bring yourgume lo life, 

\ Ar^iih Prrsiv Sufiviiiri- I. id.. l.iluTl_^ Hi>usl-, \ 

^111 Ko^i'iu Sir*? 1^1 » 
. L.Mith.ii^V1K7|)t» 




